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Thomas Edison Invested Wisely 


IN the early days when 
_ young Edison sold news- 
papers and confectionery on 
the trains, he had a definite 
use for his meager earnings. 
One dollar went regularly 
each day to his mother, and 
the remainder of his profits 
was spent for chemicals and 


chemical apparatus. 


He Invested in the Future 


The late Dr. R. C. MacLauren declared, “ Not only has Edison 
shown his faith in science by great achievements, but he has 
proved himself a great force in education by giving so brilliant 
an exhibition of the application of science to the needs of 


humanity. ” 


The Fisher Scientific Company designs, manufactures and 
supplies modern instruments and apparatus for teaching science. 


COMPANY 


Laboratory Apparatus and Reagents for Chemistry, Metallurgy, Biology 
PITTSBURGH, PENNA. 


IN CANADA, FISHER SCIENTIFIC CO., Lrv., 898 ST. JAMES STREET, MONTREAL 
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OTHING LESS THAN 


SPENCER Precision Sliding 


Microtome 
No. 860 


Statement made by a pro- 
fessor in one of America’s 
greatest universities. He had 
one of these microtomes and 
bought two more. 


GUARANTEED 


TO BE AS ACCURATE, 
PRECISE AND SATIS- 
FACTORY IN SLIDING 
TYPE AS IS OUR NO. 820 
IN ROTARY TYPE. 


PROPERLY PREPARED 


1. It is a precision microtome all through. 
2. It feeds automatically or by hand. 
3. 
4 


It cuts to two microns and multiples thereof. 
4, It will cut wood sections. It’s ideal for the forestry laboratory. 
5. It cuts sections of accurate thickness, one after another of the same thickness, not only 
of the usual .sof; tissue but of the harder tissue usually found very difficult to cut on 
any microtome. 


6. It will cut sections of large size 31/. inches—one after another until 17% inches of the 
object is consumed without necessity of raising the object and resetting the feed for 
further sectioning. 


The above qualities are brought about by combining with a heavy frame 14” long and 
7” high, carrying a bed for the sliding knife block of 16” length, a knife support which 
holds the knife edge rigidly in one plane while moving to and fro and a substantial object 
clamp (ball and socket) fed upward by a feed mechanism of unvarying accuracy. 


Catalogue T-8 features it. Sent on request. 


SPENCER SPENCER LENS COMPANY rEPENCER 


| BUFFALO | Microscopes, Microtomes, Delineascopes, Optical Measuring BUFFALO 
Instruments, Dissecting Instruments, Etc. 
BUFFALO, N. Y. 
Branches: New York, Chicago, San Francisco, Boston, Washington 
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A New Control Unit for “Pointolite” Lamps 


of 30 and 100 candle power 


HIS is an improved design 
f/ of Control Unit for use 
with 30 and 100 ep. D.C. 
‘*Pointolite’’ Lamps, which is 
more simple, flexible and lower in 
price than the older type of Con- 
trol Box, although the electrical 
circuit remains the same, 

The tubular resistance ele- 
ment, shown mounted on the 
‘base in the cut, is interchange- 
able with resistance of different 
ratings, so that the same base 
may be used for 30 or 100 e¢.p. 
‘¢Pointolite’’?’ Lamps and for 
110 or 220 volt circuits, It is 
merely necessary to select the 
proper resistance element. The 
complete Control Unit includes 
also an attachment plug, flexi- 
ble cord, switch, and special 
lamp socket—ready to be con- 
nected and operated. The unit 
may be mounted on table or 
wall, 


66 OINTOLITE’’ Lamps produce an intensely brilliant and remarkably white light 
from a very small source, which is perfectly steady and requires no attention after 
starting. The Lamps have many applications in industry and research, and we find an in- 
creasing demand for them, particularly in connection with photomicrographic outfits, galva- 
nometers, oscillographs and optical instruments, for special photographic and projection work, 
and also in connection with radio transmission of photographs, 
In addition to 30 and 100 e.p. D.C. Lamps, ‘‘ Pointolite’’? Lamps are made in 500 and 
1000 ¢.p. sizes for direct current and 150 ¢.p. for alternating current. 
For further particulars, please write for descriptive Bulletins 1100-S and 1235-8, 


JAMES G. BIDDLE 


| ELECTRICAL avo SCIENTIFIC INSTRUMENTS | 


1211-13 ARCH STREET, PHILADELPHIA 


SIEMENS & HALSKE PRECISION INSTRUMENTS HILGER OPTICAL INSTRUMENTS 


FRAHM FREQUENCY METERS 


DIRECT READING OHMMETERS ** POINTOLITE ** LAMPS ** MEGGER ** TESTING SETS WOLFF POTENTIOMETERS 
MERCURY CONDENSATION HIGH-VACUUM PUMPS AND OIL-SEALED ROTARY VACUUM PUMPS 
SPEED-MEASURING INSTRUMENTS STANDARDS OF RESISTANCE 


LABORATORY AND WORKSHOP RHEOSTATS 
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Now at 


The famous 
CEHNCO 


ROTOVAC 


High Vacuum 


Demonstration Pump 


Universally 


ee j 
visib e pulp (Dithin the last two years the heavy 
pl at e demand for Cenco high vacuum pumps 


in industrial processes has necessitated 
new production schedules. With pro- 


One hundredth duction of Cenco Hyvacs and Cenco 
millimeter vacuum Megavacs on a greatly increased scale, 


the manufacture of Cenco Rotovac 


cae Pumps has been tied in, in such a way as 
Freezes water to take advantage of new low unit 
in four minutes operating costs . . . with the result that 
e~<? the Cenco Rotovac Pump is now avail- 

SEE CATALOG F able to school laboratories at a price well 


FOR FULL SPECIFICATIONS within the reach of smaller institutions. 


CentRAL Company 


L-ABQRATORY CENGD SUPPLIES 


Apparat us CAND Chemicals 
460 E.Ohbio St. Chicag re) U.S.A. 
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Each article of PYREX 
Chemical Ware and 
Laboratory Apparatus 
is stamped with the 
above trade mark, 
which stands for the 
highest quality in ma- 
terial and workman- 
ship. 


LEWIS B. ALLYN, 


. . . “A substantial saving on nitrogen determinations” 


Director Westfield (Mass.) Testing and Research Laboratories 


‘‘We run a great many nitrogen determinations and 
in the past were frequently confronted with the in- 
opportune breaking of imported Kjeldahl flasks,—and 
it is no small matter to have an expensive and im- 
portant determination ruined by failure of glassware. 


‘**PYREX Laboratory Ware has changed all of this 
and our laboratories are equipped “with this make. 
Neither to my knowledge nor to the knowledge of my 
associates have we seen a case of heat breakage in 
PYREX Ware. 


‘*T have old PYREX digestion flasks here in the 
laboratories that have been used for many years. 
They are apparently breakage-proof in the ordinary 
sense of the term, and by the use of this glass we can 
confidently expect to finish a determination without 
the annoyance to which we were formerly subjected. 
‘*PYREX Ware outlasts and outwears any other glass- 
ware with which we are familiar, and from point of 
mechanical strength, surface smoothness, and resist- 
ance to heat shock is highly prized.’’ 


Write to us for the new PYREX Laboratory Glassware catalog which illustrates and 
lists available sizes of standard pieces—and buy PYREX Ware from your nearest supply house 


or if necessary from us direct. 


CORNING GLASS WORKS, DEPT. 75 


Industrial and Laboratory Division, Corning, New York. New York Office: 501 Fifth Avenue 


Largest Makers of Technical Glassware in the World 


_T.M. REG. U.S. PAT. OFF. 
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Dr. Chambers’ 


Micro- 
Manipulator 


an apparatus for 


MICROTECHNIQUE 
OR MICRURGY 


Devised by 


Professor Robert Chambers, 
of Cornell University Medical School, 
New York, 

N. Y. 


U. S. Patent No. 1,584,509, May 11, 1926. 


The several fields of scientific endeavor to which the micro-technical work with 
this apparatus has already been adapted are as follows: 


Bacteriology—for the isolation of bacteria and yeast cells, for the cultivation of pure 
strains; 


Experimental Embryology—for operating on the egg in problems of fertilization, for 
operating on Blastomeres, for injecting substances into the Blastocoele, etc.; 


Experimental Protozoology—for micro-operations on various Protozoa; 


Cellular and Histological Anatomy—for ascertaining the physical nature of the various 
constituents of the cell and of the tissue-elements; 


Cell Physiology—for studying the hydrogen-ion concentration with the living cell, the 
effect of tearing the cell membrane in various solutions, the effect of injecting solu- 
tions into the interior of the cell or of withdrawing material from the cell. 


The extraordinary delicacy of the operative work made possible by means of this apparatus 
can be imagined when one considers that the tips of the micro-needles are fine enough to im- 
_ and dissect a red blood cell which is only 0.008 of a millimeter or 0.000315 of an inch in 

lameter. 


Double Type, complete, $165.00 Single Type, complete, $100.00 


_ Pamphlet No. 1086 (O) (For complete description of the apparatus and the various fields of 
its application) UPON REQUEST. 


60 East 10th Street E. LEITZ, Inc. New York, N. Y. 


BRANCHES: 


Pacific Coast States: SPINDLER & SAUPPE, Offices at San Francisco and Los Angeles, Calif. 
Washington District: E. LEITZ, Inc., 927 Investment Bldg., Washington, D. C. 
Chicago District: E. LEITZ, Inc., 122 8. Michigan Ave., Chicago, Ill. 


AGENTS: 


. Philippine Ids.: BOTICA DE SANTA CRUZ, Manila, P. I. 
Canada: THE J. F. HARTZ C@., Ltd., Toronto 2, Can. Cuba: ANTIGA & CO., Havana, Cuba. 
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FANZ AUTOMATIC 
MICROTOME KNIFE SHARPENER 


MICROTOME KNIFE SHARPENER, Fanz Automatic. Consisting of a plate glass disc, 18 
inches diameter and ground on both sides, with motor drive, and counterpoised knife holder with auto- 
matic reciprocal motion. The knife holder can be adjusted to any desired angle and the pressure of 
application of the knife to the plate is controlled by the counterpoise, 


A great reduction in time as eompared with hand honing is accomplished by the use of this device, 
Produces a uniform, highly polished cutting edge shown by microscopic examination to be much superior 
to the edge attainable by hand stropping. 


As suggested by Dr. J. I. Fanz, Professor of Pathology and Bacteriology, Medical School, Temple 
University, Philadelphia, Penna. See The Journal of Laboratory and Clinical Medicine, Vol. XIV, No. 
12 (September, 1929), p. 1194. 

7204. Microtome Knife Sharpener, Fanz Automatic, as above described, complete with two plate glass discs, 


three dozen paper discs, 1 lb. each of specially selected Emery, Red Rouge, and Castile Soap, % Ib. 
of White Rouge, 2 bottles of Diamantine Powder, two camel’s hair brushes, and six test tubes. 


With detailed directions for use, and motor for 110 volts, 60 cycles, a. C. ........... secon $2385.00 
7205. Ditto, but with motor for 110 VOIts, d. C. $235.00 


Copy of Supplement 102, with detailed description and directions for use, sent on request. 


Sole Distributors 


ARTHUR H. THOMAS COMPANY 


RETAIL—WHOLESALE—EXPORT 


LABORATORY APPARATUS AND REAGENTS 


WEST WASHINGTON SQUARE PHILADELPHIA, U.S.A. 
Cable Address, BALANCE, Philadelphia 
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WAVES AND PARTICLES’ 


By Professor GEORGE P. THOMSON 


OF THE UNIVERSITY OF ABERDEEN, NON-RESIDENT LECTURER IN CHEMISTRY AT CORNELL UNIVERSITY 
UNDER THE GEORGE FISHER BAKER FOUNDATION 


No one who has been so fortunate as to experience 
the magnificent reception—surpassing even the usual 
high standard of American hospitality—which you 
accord to the lecturers of this foundation could pos- 
sibly begin his duties without a grateful recognition 
of such splendid treatment. To Mr. George Fisher 
Baker, the founder of this lectureship, and to Profes- 
sor Dennis, to whom falls the arduous duty of ad- 
ministration, I want to express thanks which are out 
of all proportion to what can be expressed in these 
few words. This foundation is of inestimable value 
to the men who are fortunate enough to hold it, in 
giving them an insight into the working of one of the 
most progressive universities of this country and an 
opportunity of becoming personally acquainted with 
a group of very distinguished men. I have a hard 
task in attempting to give anything approaching a 


1 Introductory public lecture. 


fair return for these advantages, and I hope you will 
judge leniently my attempts to do so. 

If I break this piece of chalk, then take each of 
the bits and break them, and so on, is there any 
theoretical limit to the progress other than that im- 
posed by the coarseness of mechanical appliances? 
This is a question which has occupied science since 
the twilight of its earliest dawn. 

In the last three or four years opinions have altered 
as to the best answer to this question. During the 
first quarter of this century the answer to the question 
was quite definite. If the piece of chalk is continually 
broken and rebroken a time comes when the pieces 
are no longer merely smaller but become different in 
kind. This stage can not be reached by mechanical 
breaking, but it can be reached by heat and suitable 
chemical action. The chalk has been broken into its 
atoms. In chalk there are three kinds; other sub- 
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stances would yield other kinds, and, in all, chemists 
have distinguished ninety kinds from which all matter 
is made. These atoms are small. They bear about 
the same relation to a drop of water that a drop of 
water bears to the earth. But even here the limit had 
not been reached. Towards the end of the nineteenth 
century it had been found possible to break pieces off 
these atoms: for example, by the violent collision of 
other atoms. These pieces were always the same. 
They are called electrons and have now become almost 
an article of commerce, for they are the working 
material of the radio valve. The hot filament of the 
valve gives off electrons as water gives off steam, and 
the electric forces in the oscillating circuit control the 
motions of the electrons. 

The older view of the electron is best expressed by 
regarding it as a tiny lump of electricity which had a 
little mass—less than a thousandth of that of a light 
atom—as a kind of secondary property of its charge. 
It was supposed to have a certain extremely minute 
size, but as a matter of fact the estimate of this size 
rested on purely theoretical arguments and no one 
had ever measured it. However, it soon became ap- 
parent that each atom contained electrons varying in 
number from one each to nearly two hundred and 
fifty each for different kinds of atoms. Thus it was 
reasonable to suppose that an electron was a good deal 
smaller than an atom. 

Later on—it is difficult to give an exact date—it 
became clear that there was a second universal con- 
stituent and that this was the residue of a hydrogen 
atom when one electron—the only one—was removed. 
It has been called the proton. Every atom contains, 
in its normal state, an equal number of electrons and 
protons. The protons are much the heavier of the 
two, but they occupy only a very small region in the 
center of the atom called the nucleus. This region is 
so smal] that the combined nuclei of a man’s body 
would form a barely visible speck. Since the nucleus 
also contains some electrons these apparently must be 
at least equally small, and we are left with a picture 
of matter as mostly emptiness. That such a view is 
not purely figurative has been shown in a striking 
manner recently. It seems certain that some stars 
known as “white dwarfs” are so dense that a cubic 
inch would weigh a ton. This is still nothing like the 
density of a nucleus but it shows at least that an 
ordinary solid must have plenty of gaps if it can be 
compressed to such an extent. The picture of matter 
was thus essentially one of discontinuity. It con- 
sisted of a number of specks—of a whole number, for 
an electron or proton can not be split. It is a return 


to the earliest philosophy, for it was Pythagoras who 


taught that “all is number.” 
But there was another side of physics in which con- 
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tinuity was supreme. If you had asked the question 
“How does one electron act on another,” the answer | 
would have been “through stresses in the ether.” Now 
the ether has had a long and checkered history. 
Ethers of a sort were common in early physics— 
rather too common. But the ether first acquired an 
assured status in the scientific world when it became 
clear that light had to be explained as waves. As 
this introduces the other half of the title of my lec- 
ture you will perhaps allow me to dwell on it im 
some detail. 

The obvious thing about light is that it goes in 
straight lines—as can be seen if you watch light 
passing into a darkened room through a small hole 
and tracing out a path as it lights up the motes of 
dust. Now Newton said that a particle free from 
force goes in a straight line. It was natural to sup- 
pose that light consisted of a stream of particles shot 
out by the luminous object. Light can be reflected 
by mirrors and refracted by glass but, superficially 
at least, these effects can be explained as a rebounding 
of the light particles, or their deflection by forces at 
the surface of the glass, as the case may be. Never- 
theless, influential men such as the Dutch physicist 
Huygens suggested in the seventeenth century that 
light was a form of wave motion. Now sound is wave 
motion and every one knows that sound will go round 
corners. So will water waves. How can you explain 
the rectilinear propagation of light on this view? It 
is all a question of the wave-length. Even in sound 
a high-pitched note is not heard well round a corner. 
If the wave-length of light is small enough rectilinear 
propagation is all right. Also light does bend very 
slightly. The really crucial test is what is called 
interference, the property by which two lights can 
produce darkness. A special form of this is to take 
a number of regular spaced wavelets, all derived from 
one wave. This gives a peculiarly marked effect. The 
effects of the combined wavelets are strongly concen- 
trated in a few privileged directions and cancel every- 
where else. 

Light shows this phenomenon to a very marked 
extent. For example, in the case of the diffraction 
grating, light scattered from a large number of regu- 
larly spaced scratches on a glass or metal surface is 
found to be concentrated in a few directions, and 
this effect can be used to measure the wave-length of 
light with very great accuracy. 

The ether was required to carry these light waves. 
At first it was thought of as a kind of jelly, and Lord 
Kelvin used immense mathematical skill in finding the 
very peculiar type of jelly which alone gives exact 
agreement with the experimental laws of light. Now 
Faraday long before had regarded electric and mag- 
netic effects as stresses in a medium, and Maxwell 
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showed that the same medium could do double 
duty, carry electric effects and transmit light. Hertz 
crowned the theory by actually producing waves by 
purely electromagnetic processes which had the veloc- 
ity of light, and in fact were invisible light: “light” 
whose wave-lengths were to be measured in meters 
instead of thousandths of a millimeter as are those 
of the visible kind. I need hardly say that these 
waves are those now used in radio. Later it was 
shown—not until 1913 indeed, but logically it comes 
in here—that X-rays are invisible light, on the other 
side as it were. Their wave-length is about 10,000 
times shorter than that of ordinary light instead of 
millions of times longer. The way in which this was 
proved is of interest. To show interference well, one 
needs an apparatus so exactly shaped that the errors 
are smaller than the wave-length to be tested. Now 
X-ray wave-lengths are smaller than most atoms. It 
is impossible to shape an apparatus exact to an atom. 
Von Laue got over the difficulty in a very ingenious 
way. He remembered that in a crystal the atoms 
are arranged in regular order like soldiers drawn up 
in close formation. The result is a series of lines 
like a diffraction grating and about the right distance 
apart. Actually it is a little more complicated be- 
cause the atoms are arranged in a solid array, while 
an ordinary grating is on a plane, but this does not 
really matter. The result of sending X-rays through 
a crystal is a diffraction pattern, and in this way the 
wave-lengths can be found. 

So far, then, we have matter made of discontinuous 
particles, while the interaction is due to a continuous 
medium which can transmit waves. But now came 
the difficulties. I will take two selected ones which 
are enough to show their nature. When light is 
allowed to fall on a polished metal surface, electrons 
are thrown out from the metal. Since light is elec- 
tromagnetic waves and electrons are electrical, it is 
not surprising that there should be an action of this 
kind, but the details are all wrong. The speed with 
which the electrons come out does not depend on the 
intensity of the light. They come out with just the 
same speed for the feeblest light as for the strongest, 
only there are fewer of them. Now if, for example, 
sea waves are breaking on the beach and rolling the 
pebbles about, the more violent the waves the farther 
the pebbles are thrown. If the water waves behaved 
like light, an almost calm sea would throw a few 
selected pebbles as violently as a great storm throws 
them all. This is obviously contrary to one’s ordinary 
conception of waves, and it is equally at variance 
with the results of a complete mathematical treat- 
ment. Moreover, the energy with which the selected 
electrons appear is so great that they would take 
hours to absorb it from feeble light, while even with 
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the feeblest light there is no detectable lag between 
switching on the light and the appearance of the 
electrons. Obviously something is wrong. Linstein 
suggested that the light contained units of energy or 
quanta which behaved practically like particles. 
When one collides with an electron it gives up its 
energy to the electron which then can escape from 
the metal. All the quanta in a given kind of light 
are the same, but the stronger the light the more 
numerous they are. The energy of each quantum is 
the frequency of the light multiplied by a quantity 
“h,” which can be found by measuring the energy of 
electrons emitted by light of known frequencies. This 
has been done by Professor Millikan. He finds 
h=6.55x10-?". Now this is all very well for the 
photoelectric effect, as the above is called, but what 
about the diffraction grating? We have just decided 
that light must be waves and now it turns out to be 
particles instead, for it is essential for the explanation 
that the quanta should be so concentrated that one 
electron can catch a whole quantum. This is the 
famous photoelectric paradox. 

Before I try to answer it, I will describe the other 
difficulty. Atoms can be made to emit light, and each 
atom emits its own characteristic wave-lengths. These 
are clearly a consequence of the structure of the par- 
ticular atom, presumably of the arrangement of its 
electrons. Now one theory, and one only, was found 
capable of explaining these wave-lengths even in 
general terms. This was the theory due to Neils 
Bohr according to which the electrons were supposed 
to move in orbits round the nucleus rather like plan- 
ets round the sun. But in order to make the theory 
fit the facts, Bohr had to assume a behavior of the 
electrons which is quite contrary to ordinary dynam- 
ics, and curiously enough the same quantity “h” 
came in, though in quite a different way. The real 
trouble was not so much that the electrons obeyed 
different laws from those of Maxwell and Newton, but 
that they were not consistent about it. Some of the 
things they did required the old laws to explain them; 


others required a new and inconsistent set. Some-— 


times both had to be used in different parts of the 
same calculation. The position of a physicist inves- 
tigating an atom was rather like that of a man trying 
to make sense of an account of a game which started 
as golf and suddenly for no apparent reason turned 
into tennis and then back to golf again. Worse still, 
as time went on it became clear that the electrons 
did not play fair even at the game they had for the 
moment chosen. The results were nearly right but 
not quite. The only hint was that the quantity “h” 
came in whenever the atom chose to break the old 
rules, and this suggested a connection with the photo- 
electric paradox. The first really successful attempt 
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to solve these difficulties is due to Prince L. deBroglie, 
He realized that the reason why the electron in the 
atom seemed to follow two different sets of rules at 
once was that it was behaving much more like a wave 
than a particle. Now if you think that you are 
reading an account of a game played with a ball, 
when really the reporter was writing about a swim- 
ming match, it is not to be wondered at if the report 
does not make good sense. It is perhaps surprising 
that the physicists made as much of it as they did. 
DeBroglie’s theory was a mathematical one based on 
relativity. He reached the conclusion that any mov- 
ing particle would be accompanied by a wave, and 
he postulated that this wave controlled the motion of 
the particle. Instead of Newton’s laws of motion 
(motion in a straight line, acceleration proportional 
to the force, and so on) this view gives a motion 
governed by waves. Of course Newton’s laws are 
true in every-day life. This is because a very short 
wave is indistinguishable in behavior from a particle, 
and the scale of deBroglie’s waves is given by “h,” 
which is a very small quantity. But according to 
his theory the smaller the particle the longer the 
wave. For an electron in an atom the wave is quite 
comparable with the size of the atom, and the be- 
havior of the electron is greatly different from what 
you would expect of a particle. It has been found 
in fact that this theory when fully applied mathe- 
matically as it has been by Schrédinger and others 
brings order out of chaos in the explanation of the 
properties of atoms. 

Further, it is capable of dealing with the photo- 
electric paradox. Granting that there are in fact 
quanta, or particles, in radiation, they will inevitably 
be accompanied by waves which will guide them. The 
quota will appear where the waves are strong; where 
there are many quanta the light will be intense. In 
other words, the regions of brightness and darkness 
will be just those predicted on the wave theory. This 
way out had indeed been suggested before. It turns 
the flank of the difficulty by saying that it is the 
natural way for a particle to behave. But if you 
accept this you must be prepared to take the conse- 
quences. A free electron, such as a cathode ray, 
should also be guided by waves and should also show 
diffraction. How could we hope to detect it if it 
did? Caleulation shows that the wave-length of a 
free electron of manageable energy is of the same 
order as that of X-rays. Can not we use a method 


similar to that by which the waves of X-rays have 
been measured and take advantage of the regular 
structure of crystals? 

Successful experiments on these lines have in fact 
been made by Dr. Davisson and Dr. Germer in this 
country and by myself and others in Scotland. In 
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my own experiments a narrow beam of fast electrons, 
cathode rays, in fact, pass through a very thin film 
of metal. The metal scatters the electrons, and since 
metals consist of a number of minute crystals, the 
seattering occurs predominantly in certain privileged 
directions, just as is the case with X-rays. Accord- 
ingly, if the electron strikes a photographic plate 
placed somewhere behind the thin film we should 
expect to get a pattern similar to that produced by 
X-rays of the same wave-length. This expectation 
is in fact realized. I have obtained these diffraction 
patterns from a considerable number of metals. In 
all cases the patterns are in exact agreement with 
what is to be expected if they are regarded as the 
result of diffraction of waves by the known crystal 
structure of the particular metal used. The patterns 
are in general formed of concentric rings just like 
the familiar Debye-Scheerer X-ray powder photo- 
graphs. From the sizes of the rings it is possible to 
deduce the wave-length of the waves causing them, 
and I find in all cases absolute agreement with the 
theoretical expression due to deBroglie, 4=h/mv. 
Thus instead of being scattered irregularly by the 
metal, it appears that if the film is thin enough it 
will guide the electrons into the directions which 
would be taken up by waves diffracted from the 


erystal structure of the metal. 


If you accept the experiments as showing that 
electrons behave as if guided by a train of waves, you 
will agree that deBroglie’s idea brings a remarkable 
simplification. Both electrons and light quanta are 
on the same footing as particles guided by waves. 
The difficulties of physics in the earlier years of this 
century were due to ignorance of this dual character. 
For some reason we had got hold of the wave aspect 
of light and the particle aspect of electrons, and were 
running each to the exclusion of the complementary 
view. It also explains the curiously confusing nature 
of the difficulties. If we had neglected, say, the wave 
aspect in each case, all the new facts would have 
pointed to waves. As it was, some pointed to par- 
ticles and some, as we now know, to waves. 

This dual aspect of things as waves and particles 
must be very-fundamental in the world. There is 
little doubt that protons would show it also, though 
experimental proof has so far not been possible. 
There is even strong, though indirect, evidence that a 
completed atom has a wave as a whole as well as 
component waves for its individual electrons. One 
reason for regarding the duality as really fundamental 
is that it holds for such different things as electrons 
and quanta. For in spite of this one point of resem- 
blanee they are essentially different. The electron 
has electric charge and hence is influenced by electric 
and magnetic forces in a way that the quantum is 
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not. The quantum always gocs (in vacuo) with a 
speed of 300,000 kilometers a second. The electron 
can go with any speed, provided it is less than this. 
For equal wave-lengths the penetrating power is quite 
different. These differences make it all the more sig- 
nificant they should both show the same curious 
duality. The new view is not by any means free 
from difficulties. To take the most obvious, many 
electrons form part of each of the atoms of a crystal, 
yet the experiments I have described essentially in- 
volve the idea that the wave of the moving electron 
is spread over a number of the atoms in the erystal. 
Have we proved that the part is greater than the 
whole? I think that even modern physics is not so 
paradoxical as this. It depends on what you mean 
by the size of an electron. We can measure the size 
of atoms in a fairly definite way by finding how many 
can be packed into a given space of solid. It is 
rather like measuring the size of shot by counting 
how many will fill a cartridge case of known volume. 
Of course we have to allow for possible empty spaces 
between, but this can be done if we know how they 
are piled together, and in many cases we do. The 
sizes are not quite definite; they vary a little with 
circumstances, but this is not surprising. Suppose 
that you want to know the size of a tennis ball. It 
is easy enough to measure it to an accuracy which 
will satisfy the authorities at Wimbledon that it is 
legal, but if you were asked to give its diameter to a 
hundredth of an inch there would be difficulty. Are 
you going to measure it to the furthest-out hair of 
the felt? Obviously that is not a very important 
measurement, but where are you going to stop? 
There is no sharp edge. Here a rough measurement 
has a real and useful meaning, but if you try to make 
it precise beyond a certain point it can be done only 
by making some arbitrary convention, such as how 
hard the measuring instrument is to press. This is 
the case of the atom, but for the electron the size is 
even less definite. It has not got even an approximate 
boundary, as far as our present knowledge goes. It is 
more like a gas which can expand to “fill” (in a 
sense) any vessel into which it is put, and yet can be 
compressed into a very small space. When an elec- 
tron is part of an atom, its waves curl round, as it 
were, on themselves until it occupies only the atom, 
and perhaps only a part of that. When it gets free 
from the atom as a cathode ray, or escapes from the 
filament of a valve, its waves can uncurl and expand 
indefinitely. I think, however, that in all cases one 
must consider it as also having a sort of center, even 
if this is only a mathematical point. Whenever an 
electron produces any detectable effect it does so as a 
particle, and it seems easiest to suppose that even 
when it is not producing an effect the particle is some- 
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where round. The best analogy I have been able to 
find for this view is a gossamer spider. 

When this little animal is clinging to the stalk of 
a plant, it is a small solid object. When it wants to 
move it shoots out long filaments many times its own 
length. The wind catches these and wafts it away. 
I regard the filaments as analogous to the waves 
which surround the electron, while the body of the 
spider is analogous to the central point. One can 
press the analogy further. If the wind carries the 
spider so that one of its filaments is caught in an 
obstacle, the spider will be swung around and its path 
deflected although its body has not hit anything solid. 
In just the same way with the electron, if its waves 
pass over an obstacle, say an atom, the direction is 
modified and this modification is transmitted back 
through the wave system to the electron itself. If 
we suppose that the electron is constrained always to 
move in a way determined by the waves in its im- 
mediate neighborhood, the motion of the electron 
itself will thus be modified. The waves thus act as a 
kind of intermediary between the disturbing objects 
and the electron itself. The electron goes where the 
waves in its immediate neighborhood carry it, just as 
the spider is pulled by the parts of the filaments 
which are actually attached to it. But the form of 
the waves, near the electron, is determined by events 
at a distance, whose effects are propagated through 
space in the form of waves. 

A question that inevitably arises is—what is the 
medium which transmits electron waves? [I am sorry 
that I can give no entirely satisfactory answer. For 
the first time, physics is faced with waves in empty 
space which do not fit into the ordinary series of 
ether vibrations. All the ether vibrations differ only 
in wave-length; if the wave-length is given, the kind 
of “light” is fixed. The electron waves have varying 
wave-lengths depending on the speed of the electron, 
but they usually fall in a region of wave-lengths 
which is already appropriated by X-rays. As we 
have seen, they are certainly not the same as X-rays. 
One must suppose some other medium, or at least 
that the ordinary ether is in some way profoundly 
modified by the presence of the electron. It is pos- 
sible that they are waves in a “subether.” But it is 
not a very attractive idea to have two ethers filling 
space, especially as the waves of protons, if they 
exist, would demand yet a third. Space is getting 
overcrowded. Other suggestions are to regard the 
waves as a kind of mathematical abstraction, a sort 
of ghost waves. The whole question is getting very 
metaphysical. Perhaps a simple physicist may be 
content as long as the waves do their job of guiding 
the electron, and it is possible that, after all, the 
question will ultimately be seen to be meaningless. 
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Whatever the medium is, the new wave conception 
has altered the view we take of the best answers to 
the question with which I began this lecture. Matter 
is still supposed made of discrete units, but instead 
of these units moving by laws which concern them 
alone as did the laws of Newtonian dynamics, we 
have had to introduce laws based on waves. Now a 
wave is essentially a continuous thing, even if the 


continuity is only mathematical. It is spread through 


space, not divided into little lumps. So although the 
older belief in the discontinuity of matter still holds, 
it has lost some of its rigidity; continuity has crept 
in by the back door. 

The idea of the ether has also changed. The sole 
function left it is to guide the quanta; they do the 
work. The picture of light as waves breaking on a 
shore of matter, and thus disturbing it, is replaced by 
one of a stream of bullets which affect only the par- 
ticular objects which they hit. The bullets, it is 
true, do not move quite as ordinary bullets would; 
they are directed by the waves, but all the effects are 
bullet effects, not wave effects. 

We have seen that Newtonian mechanics needs modi- 
fication; that it is a simplification which is permissible 
only when the wave-length is very small. This of 
course does not detract from its practical value in 
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every-day life and in astronomy, nor from our esti- 
mate of the genius which gave it a form which has 
satisfied two and a half centuries. On the contrary, 
the new developments, as far as they concern light, 
which I have tried to explain to you at such length, 
are much better expressed in the words of Newton’s 
Optics. 


Those that are averse from assenting to any new dis- 
coveries but such as they can explain by an hypothesis, 
may for the present suppose, that as stones by falling 
upon water put the water into an undulatory motion, 
and all bodies by percussion excite vibrations in the Air; 
so the Rays of Light excite vibrations in the refracting 
Medium or Substance .. . that the vibrations thus ex- 
cited are propagated in the refracting or reflecting 
Medium or Substance, much after the manner that vibra- 
tions are propagated in the Air for causing Sound, and 
move faster than the Rays so as to overtake them... 
and that every Ray is successively disposed to be easily 
reflected or easily transmitted by every vibration which 
overtakes it. But whether this Hypothesis be true or 
false I do not here consider. 


After being regarded for generations as an artifi- 
cial attempt to save a dying theory, we have proved 
this guess of Newton’s to be a supreme example of 
the intuition of genius. 


THE AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE 


THE DES MOINES PRIZE 
THE approach of the annual meeting of the Amer- 


iean Association and associated societies, which is to 


occur this year at Des Moines, Iowa, between De- 
cember 27 and January 2, attracts attention to the 
annual award of the American Association prize. As 
most readers know, this thousand-dollar prize is 
awarded annually to the author of a notable contribu- 
tion to science presented at the annual meeting. The 
award is made possible through the generosity of a 
member of the association who prefers that his name 
shall not be revealed. In the establishment of the 
annual prize it was the aim of the donor and of the 
association to aid some of the younger investigators 
in the continuation of studies by which they have al- 


ready made valuable contributions. While the award 


of course constitutes a notable honor, yet it is to be 
considered primarily as an aid to further productive 
study. 

Membership in the association is not required to 
render an author eligible to consideration in the 
awarding of the prize, but the prize must always be 
awarded to the author of a paper presented at the 
meeting and announced in the general program, which 


includes the programs of all the speeial societies that 
take part in the annual meeting. Because contribu- 
tions in different fields of science can not be quantita- 
tively compared with respect to value and importance, 
it is expressly stated that the committee on prize 
award shall make no attempt to select the best or most 
notable paper presented at the meeting. The com- 
mittee is asked simply to select a paper that is note- 
worthy. It has also been provided that the prizes at 
two consecutive meetings shall not be awarded in the 
same field of science. 

There is no open competition for this prize and 
authors are not to submit manuscripts nor to make ap- 
plications to those who have the responsibility of the 
award. Any paper presented at the meeting may be 
considered, as has been said. It should be noted, how- 
ever, that the Press Service of the American Asso- 
ciation requests from the authors two copies of every 
paper to be presented at any meeting and needs to 
have these at least a week or two before the opening 
of the meeting. It is desirable that the representa- 
tives of the press should have access to the manu- 
seripts of all papers long before they are to be pre- 
sented and the Press Service, of which Austin H. 
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Clark is director, makes arrangements for that, as far 
as manuscripts are received in time. The manuscripts 
in the hands of the Press Service are available to the 
committee on award throughout the meeting and it 
generally happens that the manuscript of the par- 
ticular paper finally selected has been previously 
noted in the daily press. At the close of the meeting 
the selected paper receives very wide attention in the 
newspapers throughout the United States and Canada 
and much work is avoided if its manuscript has been 
and is available for examination in the office of the 
Press Service. 
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The arrangements by which the winning paper is 
selected are very simple. The secretaries of the sec- 
tions and societies that take part in the meeting are 
each expected to make one or more nominations in 
writing and these nominations constitute the papers 
to be considered by the committee on prize award. 
Any members who wish the committee to consider a 
certain paper should make the suggestion to the secre- 
tary who is in charge of the particular session before 
which the suggested paper has been or is about to be 


presented. Burton E. LivinGston, 


Permanent Secretary 


SCIENTIFIC EVENTS 


FORESTRY RESEARCH IN INDIA 


Tue Viceroy of India, accompanied by Lady Irwin, 
opened on November 7 the new Government Forest 
Research Institute at Dehra Dun, the largest in the 
British Empire, if not in the world. 

According to the account in the London Times, 
Dehra Dun has been a center for scientific forest 
work since 1878, when a training college for rangers 
and foresters was established, and research proper 
started here in 1906. Research had no sooner begun 
than it started to expand, and the war gave it a very 
great indirect impetus by creating a demand for the 
maximum utilization of all kinds of Indian products. 
The industrial commission of 1918 pointed out the 
need of extending the Research Institute, its equip- 
ment and its staff. The government of India there- 
upon took up 1,200 acres of land, including 13 vil- 
lages, on the outskirts of Dehra Dun to fulfil these 
requirements. The acquisition and development of 
this area, the building out from the Central Institute 
of residences for the staff, who are carrying out work 
under the five main heads of silviculture, forest econ- 
omy, forest entomology, forest botany and chemistry, 
and the construction of mills and workshops for the 
sawing, testing and seasoning of timber, have cost in 
all £850,000. 

Preparatory to the completion of the buildings the 
government of India appointed a committee of bus- 
iness men, with Sir Chunilal Mehta as chairman, to 
review the organization of the institute and to make 
recommendations for the attainment of maximum 
efficiency in its work. 

The viceroy paid a tribute to the work of the com- 
mittee. He said that the government hoped in due 
course to give effect to very many of the committee’s 
recommendations. The government intended, within 
the limits of its financial liability, to give the institute 
the scientific staff which it required, and to omit no 
measure which would enhance its usefulness. The 


Forest Department dealt with nearly a quarter of the 
total area of British India, and made an annual profit 
of nearly £2,750,000. An instance of the value of 
forestry research was provided at the government rifle 
factory at Ishapur, where a saving of £10,000 a year 
had been made by adopting the institute’s recipe for 
the seasoning of Indian walnut for rifle stocks. An- 
other instance was the recent suppression of an epi- 
demic of boring insects in the Sal forests, which had 
destroyed 5,500,000 trees. Two companies were being 
floated in London to exploit the great Burma bamboo 
forests, and the joint technical member of the boards 
of both was a pulp expert who had just retired from 
the Dehra Dun Institute. 


DEDICATION OF THE GEORGE HERBERT 
JONES LABORATORY OF THE UNI- 
VERSITY OF CHICAGO 


THE George Herbert Jones Laboratory of Chem- 
istry will be dedicated at the University of Chicago on 
December 16 and 17 with the following program: 


Monpay, DECEMBER 16 


9:30 A. M. 


Presentation of the building by George Herbert Jones, 
director of the Inland Steel Co., and president of the 
Pershing Quicksilver Co. and of Hillside Fluorspar 
Mines. 

Acceptance of the laboratory by President Robert M. 
Hutchins. 

Presentation of a bust of the donor by Leonard Crunelle, 
by the daughter of the donor, Mrs. Walter J. Jarratt. 

Acceptance and address on the life of Mr. Jones by 
David Evans, president of the Chicago Steel Foun- 
dries. 

Presentation of the bust of the late John U. Nef by 
Leonard Crunelle, by Fred W. Upson, head of the de- 
partment of chemistry, University of Nebraska, for 
alumni and friends. 

‘*Nef, the Man and Teacher,’’ by J. W. E. Glattfeld, 
University of Chicago. 
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‘*Nef, the Investigator,’’ by Herman A. Spoehr, assistant 
director, Coastal Laboratory, Carnegie Institution, 
Palo Alto, Calif. 

Presentation of the bust of the late Alexander Smith by 
Ulric H. Ellerhusen, by Mrs. Sara B. Smith. 

‘* Alexander Smith, the Man and Teacher,’’ by W. D. 
Richardson, chief chemist, Swift and Co. 

‘‘ Ajiexander Smith, the Investigator,’’ by R. H. McKee, 
Columbia University. 

Presentation of the bust of Julius Stieglitz by Alice 
Littig Siems, for alumni and friends, by B. B. Freud, 
of Armour Institute. 

Address of Acceptance by H. I. Schlesinger, of the Uni- 
versity of Chicago. 

1:00 P. M. 

Official Luncheon, Harrison B. Barnard, University 
trustee, presiding. 

Afternoon 

Inspection of the laboratory. 


6:00 P. M. 


Official Dinner (informal), H. G. Gale, dean of the Ogden 
Graduate School of Science, presiding. 


8:00 P. M. 
Scientific program of the dedication. 


‘*Some PRESENT AND FUTURE PROBLEMS OF CHEMISTRY’? 
W. D. Harkins, presiding 
‘Physical Chemistry,’’ G. N. Lewis, head of the depart- 
ment of chemistry, University of California. 
‘*TIndustrial Chemistry,’’ Charles H. MacDowell, presi- 
dent of the Armour Fertilizer Works, Chicago; George 
OQ, Curme, Jr., Union Carbide and Carbon Co., New 
York. 
TUESDAY, DECEMBER 17 
H. I. SCHLESINGER, presiding 
9:30 A. M. 


‘*Tnorganie Chemistry,’’ Charles H. Kraus, head of the 
department of chemistry, Brown University. 

‘*Organie Chemistry,’’ M. Gomberg, head of the depart- 
ment of chemistry, University of Michigan; M. 8. 
Kharasch, University of Chicago. 

‘*Chemistry Applied to Medicine,’’ Carl Voegtlin, U. 8S. 
‘Public Health Service; A. P. Locke, Seymour Coman 
fellow in chemistry applied to medicine, University of 
Chicago and St. Luke’s Hospital, Chicago. 


3:00 P. M. 


University Convocation, at which honorary degrees will be 
bestowed. 


Evening 
The dedication ceremonies will be closed by a banquet, 
probably in Ida Noyes Hall of the University of Chi- 
cago, given in honor of George Herbert Jones. After 
the banquet Professor Stieglitz will give a short ad- 
dress outlining the plans of development for the de- 
partment. There will also be other speakers. 
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COMMANDER BYRD’S ANTARCTIC 
EXPLORATIONS 

As is fully reported in the daily press, more espe- 
cially in the New York Times and the newspapers 
affiliated with it in the support of the expedition, 
Commander Byrd safely returned to his base, Little 
America, on November 29, after a successful flight 
across the South Pole, during which he surveyed much 
adjacent territory. The flight was without mishap 
and everything worked well. The Times announced 
that it had been directed by President Hoover to for- 
ward through its wireless station the following mes- 
sage to Commander Byrd: 


I know that I speak for the American people when I 
express their universal pleasure at your successful flight 
over the South Pole. We are proud of your courage and 
your leadership. We are glad of proof that the spirit of 
great adventure still lives. Our thoughts of appreciation 
include also your companions in the flight and your col- 
leagues whose careful and devoted preparation have con- 
tributed to your great success. 


As the Associated Press reports, the Antarctic flight 
was beset with difficulties far greater than those en- 
countered in Byrd’s trip to the North Pole, which was 
made May 9, 1926. The distance of each flight was 
about the same, 1,600 miles. On the flight to the 
North Pole and back, made in 15 hours, 30 minutes, 
there was no stop. 

Commander Byrd flew from Spitzbergen to the 
North Pole over floating ice fields, arising only a few 
feet above sea-level, with here and there open leads of 
water. From the edge of the southern ice barrier he 
flew 400 miles over an accumulation of ice rising 150 
feet or more above the sea and then soared over moun- 
tains to the polar plateau and back again. 

His flight to the South Pole was over a jagged 
mountain chain with peaks that rise from 10,000 to 
15,000 feet. It is a striking demonstration of the con- 
quest of modern methods. Commander Byrd flew 
from his base on the Bay of Whales to the pole and 
back in less than a day. Captain Roald Amundsen, 
the first explorer to reach the South Pole, using dog 
sledges and starting from a base which was near Little 
America, required 97 days to reach the pole. ‘The trip 
there and back, a total of 1,545 miles, was made in 
148 days. He left his base October 20, 1911, reached 
the pole December 14, averaging about 15 miles a day. 

An additional grant of $25,000 to Commander 
Byrd’s Antarctic expedition is announced by the Na- 
tional Geographic Society. This supplements $25,000 
previously contributed by the society toward the scien- 
tifie work of the expedition. Dr. Gilbert Grosvenor, 
president of the society, sent the following message to 
Commander Byrd: 
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The National Geographic Society has followed the 
splendid development of your Antarctic project, from 
which you and the gallant men of your command are con- 
tributing so much to world knowledge of geography. Our 
trustees and research committee have voted to double the 
society’s original grant, therefore an additional $25,000 
is available when desired. La Gorce joins in best wishes 
for safety and continued success to you and your men. 


DESTRUCTION OF THE NON-MAGNETIC 
SHIP “CARNEGIE” 


THe Carnegie Institution’s non-magnetic ship Car- 
negie was burned as the result of a gasoline explosion 
in the harbor at Apia, Samoa, on November 30, which 
killed its master, Captain J. P. Ault. 

According to a Science Service Bulletin, scientific 
records obtained on the voyages of the ship have been 
mailed back as she touched various ports. As the 
ship had been at Samoa for several days, it is sup- 
posed that all of the latest data had already been 
mailed, and that none of the scientific records were 
destroyed. W. C. Parkinson, senior scientific officer 
under Captain Ault, who has been made acting com- 
mander, reported to the institution that the destruc- 
tion of the ship was complete, and that only the cash 
and the ship’s books had been salvaged. 

The main purpose of the Carnegie was to make 
magnetic observations in all the seven seas. Because 
the magnetic poles of the earth, towards which the 
compass needle points, are not at the geographical 
poles, the compass does not point directly north or 
south. Instead there is a certain declination for 
every point on the earth’s surface, which is the angle 
that it deviates from a north and south line. This 
must be allowed for by navigators of ships and by 
surveyors on land. As the magnetic poles do not re- 
main in the same place, the declination at any point 
constantly varies. Previous voyages of the Carnegie 
had determined these values for the first time in many 
points in the oceans. In 1915, Captain Ault took the 
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Carnegie, then on its fourth cruise, around the South 
Polar regions in the latitudes between 50 and 60 de- 
grees south. During the coming months it had been 
planned to cover much of the same track, to determine 
the variations in the last fifteen years. In fact, many 
parts of the route for the present cruise were planned 
to duplicate previous tracks, for the same reason. 

Though magnetic observations of declination, inten- 
sity, ete., were the first purpose of the Carnegie’s 
voyages, and the reason why it was especially built 
with scarcely a ton of iron or steel in its make-up, to 
avoid interference with the delicate magnetie¢ instru- 
ments, many other researches entered into the pro- 
gram. Observations of the electricity in the atmos- 
phere, of the cosmic rays that constantly bombard the 
earth from outer space, of the relation of these things 
to radio reception, of the depth of the ocean over 
which they sailed and biological studies of the organ- 
isms in the ocean were also in progress. 

On May 1, 1928, the Carnegie left Washington for 
what was intended to be a three-year cruise. On 
board was a crew of 17 and a scientific staff of 7. 
The first leg was across the Atlantic to England and 
Germany, where some additional instruments were ob- 
tained. Then she sailed to Iceland, south of Green- 
land, down the Atlantic and through the Panama 
Canal into the Pacific. Thence she cruised arcund 
the Pacific, finally reaching Japan, and returned to 
San Francisco last summer, having covered 33,000 
miles. Leaving San Francisco on September 3, she 
sailed to Honolulu and then to Apia, covering an ad- 
ditional 8,100 miles. On the rest of the trip, it was 
intended that she would sail to New Zealand, then 
across the south Pacific, passing south of Cape Horn 
to the south Atlantic, and touching at Cape Town, 
then across the Indian Ocean to Colombo, Ceylon, 
then to Australia, back to New Zealand, across the 
south Pacific again, but farther north than the pre- 
vious voyage, around the Horn, north to Montevideo, 
Uruguay, and back to Washington by July, 1931. 


SCIENTIFIC NOTES AND NEWS 


At the anniversary meeting of the Royal Society 
on November 30 officers were elected as follows: Pres- 
ident: Sir Ernest Rutherford; Treasurer: Sir Henry 
Lyons; Secretaries: Dr. H. H. Dale and Dr. F. E. 
Smith; Foreign Secretary: Lord Rayleigh; Other 
members of council: Dr. E. J. Allen, Dr. C. Bolton, 
Professor A. E. Boycott, Professor C. G. Darwin, Dr. 
C. G. Douglas, Sir Alfred Ewing, Professor E. W. 
Hobson, Sir Frederick Hopkins, Dr. W. H. Mills, 
Professor E. A. Milne, Sir Peter Chalmers Mitchell, 
Professor J. C. Philip, Dr. A. B. Rendle, Mr. A. A. 
C. Swinton, Professor W. W. Watts and Professor C. 
T. R. Wilson. 


AMBROSE SPERRY, head of the American delegation 
to the World Engineering Congress at Tokio, has been 
decorated with the second order of the sacred trea- 
sure in recognition of his services for Japanese-Amer- 
ican friendship. 

THE medal of the Holland Society, awarded annu- 
ally for outstanding performance in literature or sci- 
ence, was on November 26 conferred on Dr. Theobald 
Smith, head of the department of animal biology of 
the Rockefeller Foundation at Princeton, New Jersey. 
The presentation was made by Charles M. Dutcher, 
president of the society. Dr. Smith was introduced 
by Dr. L. O. Howard and Dr. Fenton B. Turck. 
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A DINNER in honor of Dr. Francis H. Herrick, pro- 
fessor of biology, and Mrs. Herrick, was given by the 
department of biology of Western Reserve University 
on November 30. 


Dr. Huco EcKENER has been awarded the National 
Geographie Society’s special gold medal in recogni- 
tion of his round-the-world flight and “other note- 
worthy achievements which have contributed so much 
to the advancement of the science of aeronautics.” 
Dr. Eckener will go to Washington in March to re- 
ceive the medal which will be formally presented at 
that time. 


THe Alabama Polytechnic Institute conferred on 
November 24 the honorary degree of doctor of engi- 
neering on Matthew Sloan, president of the New York 
Edison Company, on the same platform where he re- 
ceived his first college degree twenty-eight years ago. 


THE Medical Society of the District of Columbia 
will hold a special meeting on December 11 in honor 
of Dr. William Gerry Morgan, president-elect of the 
American Medical Association. 


THE eighteenth volume of the Wiener Archiv fiir 
innere Medizin is dedicated to Professor K. F. 
Wenckebach on the occasion of his retirement from 
the chair of medicine at the University of Vienna. 


Dr. Yasusiro Niwa, chief engineer of the Nippon 
Electric Company, Tokio, has been awarded the 
Asano prize by the Institute of Electrical Engineers 
of Japan for “meritorious achievement in electrical 
science, electrical engineering and electrical inven- 
tion.” 

Tue gold medal of the British Medical Association 
was awarded to Dr. W. H. Crago at a meeting of the 
New South Wales branch, in recognition of the dis- 
tinguished services he had rendered. In presenting 
the medal the president of the branch, Dr. G. H. Ab- 
bott, of Sydney, spoke of Dr. Crago’s work on the 
council of the branch since 1889, particularly as 
honorary treasurer, and of his work for the Austral- 
asian Medical Gazette and the Australasian Medical 
Publishing Company. 

The New England Journal of Medicine reports that 
a dinner was given in honor of Dr. Timothy Leary on 
November 13, on the occasion of his retirement from 
the Tufts College Medical School faculty, where for 
over thirty years he has held the position of professor 
of pathology and bacteriology. The exercises were 
presided over by Dr. George Francis Keenan, and 
the speakers were Mayor-elect Curley, Judge Murray, 
Dr. A.- Warren Stearns, Dr. John Albert Cousens, 
Dr. William Rice, Dr. Alexander S. Begg, Lieutenant- 
Governor William S. Youngman and District Attorney 
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William J. Foley. Dr. Leary in responding gave a 
brief history of the department of pathology at the 
Tufts Medical School. 


Dr. D. Haaaarp, Nashville, Tennessee, 
was made president of the Interstate Post Graduate 
Medical Association of North America at the Detroit 
meeting, Dr. Henry A. Christian, Boston, president- 
elect, and Dr. Edwin Henes, Jr., Milwaukee, executive 
secretary and director of exhibits. The next annual 
meeting will be in Minneapolis. 


At the anniversary meeting on November 5 of the 
Mineralogical Society, London, as reported in Nature, 
the following officers were elected: President, Dr. G. 
T. Prior; Vice-presidents, Sir John Flett, Dr. G. F. 
Herbert Smith; Treasurer, Mr. F. N. Asheroft; Gen- 
eral Secretary, Mr. W. Campbell Smith; Foreign Sec- 
retary, Dr. J. W. Evans. — 


Dr. Metvin R. GitmorE, who was formerly asso- 
ciated with the Museum of the American Indian, 
Heye Foundation, has assumed the work of curator 
of ethnology in the museum of anthropology at the 
University of Michigan. 


The Experiment Station Record reports that O. E. 
Allen, assistant extension professor of soils at the 
University of Missouri, has resigned to become com- 
missioner of agriculture of the St. Louis Chamber of 
Commerce, and A. F. Stephens, assistant extension 
professor of dairy husbandry, has resigned to become 
associated with the agricultural department of the 
Wabash Railway. 


CuarLes L. LAWRENCE, president of the Wright 
Aeronautical Corporation and vice-president in 
charge of technical research of the Curtiss-Wright 
Corporation, has been appointed a member of the ad- 
visory committee of the Daniel Guggenheim School of 
Aeronautics of New York University. Mr. Lawrence 
will be vice-chairman with Mr. Harry Guggenheim, 
recently named ambassador to Cuba. Mr. Orville 
Wright is the chairman. 

Masor Howarp §8. Bennion, director of engineer- 
ing of the National Electric Light Association, New 
York City, has been appointed a member of the ex- 
ecutive committee of the national committee on wood 
utilization. 

Dr. Kart F. Meyer, professor of bacteriology and 
director of the Hooper Foundation for Medical Re- 
search at the University of California, has returned 
from a four months’ tour during which he studied un- 
dulant fever and sanitation in canning plants in 
Europe. 

Donatp M. Marruews, professor of forest manage- 
ment in the school of forestry and conservation of the 
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University of Michigan, has been in Brazil since 
August assisting the Brazilian government in organ- 
izing a forest service modeled on that of the United 
States. Mr. Matthews is acting in an advisory 
capacity. He will return this month to the univer- 
sity from which he is on leave for the first semester. 


Henry D. LarpNer, past president of the New 
York Electrical Society, vice-president of the J. G. 
White Engineering Corporation, will sail for Africa 
this month to act as engineering adviser to Tafari 
Makonnen, king of Ethiopia (Abyssinia). 


Dr. C. M. YonGs, director of the expedition sent 
out under the joint auspices of the Royal Society 
and the University of Cambridge to study the Great 
Barrier Reef of Australia, visited the Scripps Insti- 
tution of Oceanography, California, on his way home, 
where on November 15 he gave a popular lecture on 
the Great Barrier Reef, illustrated by lantern slides. 


Dr. M. M. LeicuTon, state geologist of Illinois, is 
giving a series of lectures at Northwestern University 
from December 4 to 11 on the glacial drift of Illinois. 


THe two hundred and twenty-seventh meeting of 
the Washington Academy of Sciences was held on 
November 26. A symposium was presented on “The 
1929 scientific explorations-in Alaska.” Each of the 
following spoke for ten minutes. A. Hrdli¢ka, an- 
thropology; H. B. Collins, archeology; Lewis Rad- 
cliffe, fishery; Major R. Y. Stuart and E. E. Carter, 
forestry; Philip Smith, geology; W. R. Gregg, mete- 
orology. 

Sir Ropert Fauconer, president of the University 
of Toronto, delivered an address on November 16 to 
the Royal Canadian Institute, entitled “St. Helena 
and Victoria Falls.’ On November 23, Dr. C. J. 
Davisson, research physicist of the Bell Telephone 
Laboratories, New York, spoke on “The Wave Prop- 
erties of Electrons.” 


THE Croonian Lecture of the Royal Society was de- 
livered on November 21 by Dr. J. P. Hill, professor 
of embryology at University College, London. : The 
subject was “The Developmental History of the 
Primates.” 

Proressor H. Freunpuicu, of the Kaiser Wilhelm 
Institute for Physical Chemistry and Electrochem- 
istry, will deliver the second Liversidge Lecture of the 
British Chemical Society on December 12, taking as 
his subject “Surface Forces and Chemical Equilibria.” 


THE second International Congress of Malaria will 
be held at Algiers from May 19 to 21, 1930, under the 
presidency of Dr. E. Marchoux. Further information 
ean be obtained from the secretary, Institut Pasteur, 
Algiers. 
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Aw international society of orthopedics has been 
founded on the initiative of Professor Putti, of Bo- 
logna. A congress will be held every three years. 
The first will take place on June 5, 1930, in Paris, 
under the presidency of Sir Robert Jones, with Pro- 
fessor Putti and Professor Gocht, of Berlin, as vice- 
presidents. The number of members has been limited 
to a hundred. 


THE ninth annual convention of The American So- 
ciety of Clinical Pathologists will be held in Detroit, 
Michigan, on June 20, 21 and 23, 1930. 


THE annual meeting of the American Heart Asso- 
ciation will be held on Monday, February 3, 1930, at 
the New York Academy of Medicine. 


Ar the recent meeting of the American Society of 
Agronomy, held in Chicago on November 14 and 15, 
the following officers were elected for the next year: 
President, Dr. W. P. Kelley, University of California; 
First Vice-president, Professor W. W. Burr, Univer- 
sity of Nebraska; Second Vice-president, Professor 
A. B. Beaumont, Agricultural Experiment Station, 
Amherst, Massachusetts; Third Vice-president, Dr. 
S. A. Waksman, Agricultural Experiment Station, 
New Brunswick, New Jersey; Fourth Vice-president, 
Professor George Stewart, Agricultural Experiment 
Station, Logan, Utah; Editor, Professor J. D. Luckett, 
Agricultural Experiment Station, Geneva, New York; 
Secretary-treasurer, Dr. P. E. Brown, Iowa State 
College, Ames. The Chilean Nitrate of Soda Nitro- 
gen Research Award was divided, Dr. P. L. Gainey, 
of the Kansas State Agricultural College; Dr. S. A. 
Waksman, of the New Jersey Agricultural Experi- 
ment Station, and Professor C. A. Mooers, of the 
University of Tennessee, each receiving one third of 
$5,000. The society elected to fellowship President 
H. L. Shantz, of the University of Arizona; Director 
W. L. Slate, of the Connecticut Agricultural Experi- 
ment Station, and Dr. E. F. Faines, of the Wash- 


ington State College. 


A proGRAM of lectures and symposia on marine 
biology is planned for the midwinter meeting of the 
Western Society of Naturalists, to be held from De- 
cember 18 to 21, at the Hopkins Marine Station, 
Pacific Grove, California. The papers to be pre- 
sented at this meeting will represent original contri- 
butions and will be printed in book form by the Stan- 
ford University Press. This volume, “Contributions 
to Marine Biology,” which will be available about 
May 1, is proposed as the first of a series to be pub- 
lished comprising the contributions presented at these 
midwinter meetings. Public lectures will be given by 
Professor C. A. Kofoid, of the University of Cali- 
fornia, on “The Factors in the Evolution of the 
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Pelagic Ciliata,”’ and by Dr. T. Wayland Vaughan, 
of the Seripps Institution of Oceanography, on “The 
Oceanographic Point of View.” There will be six 
symposia: Hydrobiology, taken part in by George 
F. McEwen, T. G. Thompson, E. G. Moberg and 
Wilbert A. Clemens; Photosynthesis, by R. M. Hol- 
man, H. Mestre, J. H. C. Smith and C. B. Van Niel; 
Marine Algae, by T. C. Frye, N. L. Gardner and Gil- 
bert M. Smith; Permeability, by L. B. Becking, 
D. Gellhorn, D. R. Hoagland and §S. C. Brooks; 
Growth, by F. W. Weymouth, F. A. Davidson and 
W. F. Thompson; Early Development, by B. M. 
Allen, F. G. Gilchrist and A. R. Moore. 


THE first meeting of the Society of Rheology will 
be held at the U. S. Bureau of Standards in Washing- 
ton on Thursday and Friday, December 19 and 20, in 
accordance with plans worked out at the preliminary 
meeting at Columbus, Ohio, in April. There will be 
fifteen or more papers of scientific nature, presented 
in three sessions; there will be two sessions devoted 
to the business of organization and the development 
of plans for the future. The afternoon of Friday will 
be given over to a specially arranged trip of inspec- 
tion through the Bureau of Standards. The Bureau 
of Standards has much equipment of interest to those 
in attendance, not only for the exact measurement of 
length, temperature, time and pressure, but also for 
measuring consistency, hardness, elasticity, ete., of 
lubricants, paints, limes, metals, alloys, ete. Informa- 
tion in regard to the society may be obtained from 
its journal, the first number of which appeared in 
October and samples of which may be obtained with- 
out charge by addressing the Chemical Foundation, 
W. W. Buffum, Manager, 654 Madison Avenue, New 
York City. 


THE second International Congress for Sex Re- 
search will be held in the House of the British Medi- 
eal Association, Tavistock Square, London, from 
August 3 to 9, 1930, under the presidency of Pro- 
fessor F. A. E. Crew, of Edinburgh. Both in mem- 
bership and in importance it is hoped that this meet- 
ing will excel the first congress, held in Berlin in Oc- 
tober, 1926. Those who are interested are requested 
to write Professor Crew, The University, West Mains 
Road, Edinburgh. The organization and purposes of 
the congress ean be fully served only by having all the 
many aspects of sex research properly represented 
among the papers read at the London meeting. It is 
hoped that American investigations and investigators 
will be adequately represented at London, since few 
from this country attended the first congress. An 
American subcommittee has been formed for the pur- 
pose of securing a maximum participation in the 
congress by workers in this country. The members of 
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this committee, representing biology, medicine, psy- 
chology, sociology and anthropology, are: Dr. Oscar 
Riddle, chairman, Dr. A. A. Brill, Dr. Calvin P. 
Stone, Dr. William F. Ogburn and Dr. Clark Wissler. 


THE German Medical and Natural Sciences History 
Society held its annual congress in Budapest on the 
occasion of the unveiling of Semmelweiss’s statue. 
The inaugural address was delivered by Joseph Vass, 
minister of public welfare in the Industrial Art Mu- 
seum, on the second day of the congress, before the 
statue of Semmelweiss in Elisabeth Park, where mem- 
bers of the congress convened to pay tribute to his 
memory. About 200 German physicians and pro- 
fessors were present. Professor Sudhoff, of the Uni- 
versity of Leipzig, made the principal address. 


THe Third International Congress of Applied 
Mechanics will be held in Stockholm from August 24 
to 29, 1930, at the Royal Technical University. Dur- 
ing the coming annual meeting of the American 
Society of Mechanical Engineers in New York City, 
from December 2 to 6, the executive committee of the 
applied mechanics division will discuss their partici- 
pation in this congress and the arrangements to be 
made so that those interested may arrange to go over 
in a body from this country. 


At a conference on commercial forestry held 
at Charleston, West Virginia, on December 4 and 5, 
the chief forester of the United States spoke 
on public responsibility in the promotion of perma- 
nent timber-growing as a private commercial enter- 
prise. Commercial forestry, or the management of 
forest operations on a permanent, substantial basis, 
is receiving an increasing amount of attention in the 
industrial field. As compared with the former sys- 
tem of destructive forest exploitation followed by 
the cessation of operations, a number of private 
owners now are placing their timber holdings under 
management for a continuous production, adjusting 
the rate of utilization to the rate of growth. Other 
officers of the U. S. Forest Service who addressed the 
conference were: A. B. Hastings, in charge of state 
cooperation; W. N. Sparhawk, of the division of 
forest economics, and H. N. Wheeler, of the branch 
of public relations. The program included open 
discussions of the problems of fire protection, forest 
utilization, commercial timber-growing and forest tax- 
ation. 


THE will of the late William Liston Brown, for- 
merly of Chicago, who died on November 1 at Pasa- 
dena, California, provides ultimately that a portion 
of his $2,000,000 estate, amounting, as estimated by 
an expert, to $645,000, be given to the Presbyterian 
Hospital, Chicago; $275,000 to the Chicago Memorial 
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Hospital; $185,000 to the Evanston Hospital, and 
$92,000 each to the County Home for Convalescent 
Children and the Home for Destitute Crippled Chil- 
dren. 


THe Thelon Game Sanctuary, east of Great Slave 
Lake in the Northwest Territories, which contains 
the last known herd of musk-ox on the Canadian 
mainland, has been closed. No person, either Indian 
or white man, will be permitted to enter this 15,000- 
mile preserve unless by special arrangement. The 
musk-ox is rare, and action has been taken by order- 
in-council to conserve the herd of approximately 250 
known to have their habitat in this area. 


Industrial and Engineering Chemistry writes, the 
Journal of Physical Chemistry has become the lead- 
ing publication in its field and has grown in impor- 
tance since the formation of an editorial board jointly 
by the American Chemical Society, the Chemical So- 
ciety of London and the Faraday Society. Professor 
Wilder D. Bancroft, who carried the full responsibil- 
ity in earlier days, has continued as editor and the 
societies mentioned discharge their responsibilities 
through representatives elected to the editorial board. 
For some time the Chemical Foundation, Inc., has 
met the deficit, but now the foundation has decided to 
assume the entire business management, thereby re- 
lieving the editor and his board of all duties incident 
to financial management. The Chemical Foundation 
has announced its desire to furnish the scientifie world 
with all available authentic material in this field, and 
plans to increase the number of pages carried by the 
journal, so that articles accepted on their merit may 


UNIVERSITY AND EDUCATIONAL NOTES 


THE University of Chicago has received a condi- 
tional gift of $1,500,000 from the General Education 
Board for the further development of the department 
of education. It is provided that the university shall 
obtain from other sources an increase in the annual 
budget of $75,000 a year within five years. 


THE new engineering building known as Patton 
Engineering Hall at the Virginia Polytechnic Insti- 
tute was occupied in September. This building is 
named in honor of Colonel William McFarland Pat- 
ton, former dean of the school of engineering. The 
building contains quarters especially designed for the 
departments of electrical engineering, civil engineer- 
ing, industrial engineering, architectural engineering 
and applied mechanics, as well as the offices of the 
dean. 


THE Board of Regents of the University of Michi- 
gan, in accordance with the wishes of President Alex- 
ander G. Ruthven, have voted to dispense with formal 
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be published more promptly. Deficits incurred will, 
as before, be met by the Chemical Foundation. 


A CLASSIFIED bibliography of two hundred and fifty 
citations on “The Effect of Environmental Factors 
upon the Production of Pigment by Bacteria” has 
been compiled by Dr. Laetitia M. Snow, of Wellesley 
College. In order to make this work available to stu- 
dents, copies have been placed in the Library of Con- 
gress, in the Library of Wellesley College and in the 
department of agricultural bacteriology of the Uni- 
versity of Wisconsin. Data from these articles have 
been classified under the various factors, and a copy 
of this second part has been deposited at the Univer- 
sity of Wisconsin. 


THE Rockefeller Foundation has appropriated $10,- 
000 for establishment of an observatory for the study 
of the aurora at the Alaska College of Agriculture 
and School of Mines, Fairbanks. This is said to be 
the most northern college in the world. Ii will receive 
$2,500 in 1930 as the first payment. Two special 
cameras and other photographie supplies to be used 
in the scientific observations were ordered on No- 
vember 16 from Dr. Stormer, of Oslo, Norway. Re- 
ports from the study, which is to start immediately 
upon arrival of the photographie supplies, will be 
available to investigators who are to make a Polar 
flight next April on the dirigible, Graf Zeppelin, 
from Fairbanks, the Alaskan base of the flight. The 
International Geodetic and Geophysical Union and 
the National Research Council, Washington, D. C., 
have indorsed the plan of establishing the observa- 
tory. 
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inaugural ceremonies. It accepted, however, an invi- 
tation by the Ann Arbor Chamber of Commerce to 
attend a banquet in honor of President Ruthven on 
November 18, at which Regent Junius E. Beal offi- 
ciated as toastmaster. 


Dr. Sipney WILLIAM Buiss has been appointed to 
the position in the department of medicine of Tulane 
University of professor of biochemistry and head of 
the department, succeeding the late Professor Willey 
Denis. Dr. Robert Alexander Strong, after several 
years’ absence from Tulane, has accepted the position 
of professor of pediatrics and head of the depart- 
ment, succeeding Professor L. R. DeBuys, who re- 
signed at the close of the past session. 


Dr. of the University, St. An- 
drews, has been appointed professor of mathematies 
at Canterbury College, Christchurch, New Zealand. 


E. G. Wruurams, of Trinity College, has been 
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elected to an Isaac Newton Studentship at the Uni- 
versity of Cambridge, and F. L. Arnott, research stu- 
dent of Trinity College, has been elected to an addi- 
tional Isaac Newton Studentship. 
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In Poland Mme. Cezaria Ehrenkreutz has been ap- 
pointed professor of ethnography and ethnology at 
the University of Vilno, and Mme. Helen Wilman 
professor of Sanskrit at the University of Cracow. 


DISCUSSION 


A GEOLOGICAL SURVEY OF CALIFORNIA 


For fifty-five years California was without a state 
geological survey, but now under the State Division 
of Mines a new survey known as the Geologic Branch 
has been established by the legislature and given a 
modest appropriation to maintain its activities. 
Though the appropriation is small to begin with 
($20,000 for the biennium), there is every reason to 
believe that this amount will be materially increased 
in the future and that California will go to the front 


_ as one of the states which recognize the importance 


of this fundamental science. 

The chief function of the Geologic Branch of the 
State Division of Mines is to be the coordination of 
the geologic work of various institutions and concerns 
that have done or are doing geology in California, It 
is to encourage and promote further scientific work 
and to act as a clearing-house for unpublished geo- 
logical data of the state. Furthermore, so far as 
finances will permit, the Division of Mines will pub- 
lish detailed reports on the geology of California. 

It is encouraging to find that geologists and insti- 
tutions interested in the geology of California are 
giving full support and offering much assistance and 
cooperation to the new undertaking. It is only with 
this cooperative assistance that the geologic work 
may be a success, 

At present several interesting projects are under 
way. With small payment for field expenses only, 
it is found that excellent young men may be encour- 
aged to continue to completion important problems 
upon which they are at work in connection with the 
winning of advanced degrees from recognized uni- 
versities. The work, since it is done under the direc- 
tion of the university departments, is thus controlled 
through geologists of highest standing and the 
younger research workers are thus permitted the 
opportunity of satisfactorily completing their chosen 
work and guaranteed a medium for publication. 

An extensive bibliography of the geology of Cali- 
fornia, to contain also a practical working index, will 
be one of the first publications of this new state sur- 


vey. This fundamental guide to research is now being 


prepared by Dr. Solon Shedd, custodian of the Bran- 
ner Memorial Library at Stanford University. 

A geological map of California, on a scale of 
1: 500,000 (about eight miles to the inch) is another 
goal to be reached by the new survey. A tremendous 


amount of unpublished detail in geology is already 
available for this map. It comes from many sources— 
scientific departments of commercial concerns as well 
as institutions of learning. Here again, coordination 
is the object, but cooperation is necessary to complete 
the work. 

The great size of California can be appreciated only 
by persons traveling and working in this state. The 
complexity of the geology of California can never be 
adequately visualized by outsiders. This great size, 
together with the complexity of the stratigraphic and 
structural problems, makes the work, however, s0 
much the more interesting, and it is little wonder that 
so many discussions arise regarding the intricate prob- 
lems in this area. 

In order to advance the knowledge of the geology 
of California, it will be necessary to organize our 
efforts, to bring to a head problems already com- 
menced but temporarily laid aside and to avoid as 
much as possible the duplication of work. Thus the 
Geologic Branch, working under the well-established 
Divisien of Mines (formerly known as the California 
State Mining Bureau) with the state mineralogist, 
Mr. Walter W. Bradley, as executive head, will serve 
as a clearing-house for information regarding work in 
progress. 

It would thus be advantageous for this new geo- 
logical survey to know what work is being done now 
and by whom. Furthermore, if persons desiring to 
take up new problems in the state would first consult 
this scientifie organization before attempting to spend 
much time and money in any particular way, it is 
quite possible that the information available would be 
of assistance in judging to what extent the area under 
consideration might already have been studied by 
others. This state division, therefore, requests further 
and continuous cooperation in the endeavor to keep 
informed concerning the geologic activities in Cali- 
fornia. OuaF P. JENKINS 

CALIFORNIA STATE DIVISION OF MINES 


NOTE ON THE HIGHER ALCOHOLS OF 
FERMENTATION 
In the industrial fermentation of molasses for the 
production of alcohol there is always found a certain 
quantity of high boiling material which is known as 
fusel oil and which forms one of the chief by-products 
of the industry. The commercial product is obtained 


> 
4 4 
= 
2,9, 
S 
i 
he | 
x 


DECEMBER 6, 1929] 


from the crude material by distilling in the presence 
of alkali. The fraction collected below 131° con- 
tains the commercial fusel oil. After this has been 
removed there still remains a small residue of higher 
boiling material. An attempt has been made to dis- 
cover the constituents of this high boiling fraction in 
the hope of throwing some light on the biological 
activities of the yeast cell. The mixture is exceeding 
complex and great difficulty was experienced in ob- 
taining the compound in a state pure enough for 
definite identification. Some progress was made in 
this direction, but the work was interrupted by un- 
foreseen complications. We were able to draw the 
following conclusions from the investigation, and these 
are hereby set down as a record which may serve in 
the guidance of others who may be working in this 
extremely interesting but difficult field. 

1. Crude fusel oil from the industrial fermentation 
of molasses contains in addition to n-propyl, iso-buty]l, 
secondary butyl carbinol and iso-butyl carbinol, al- 
cohols of the hexylic, heptylic, octylic, nonylic and 
decylic series. 

2. It seems very probable that the alcohols of these 
higher series which are present are the normal and 
the two members of each series which have the same 
isomerie structure as the amy! alcohols, iso-butyl car- 
binol and secondary butyl carbinol. 

3. Normal heptyl alcohol has been definitely shown 
to be present. This is the first time this alcohol has 
been isolated from fusel oil and definitely identified. 

4. In addition to the above alcohols, three other 
decyl alcohols are present, one of which is possibly 
a terpineol. 

5. In the fractions boiling higher than n-decyl 
alcohol there are small amounts of alcoholic material 
of still higher molecular weight. 

6. These higher alcohols are very likely produced 
by the vital activity of the yeast cells. 

7. For this investigation to lend support to Ehr- 
lich’s theory that the higher alcohols are derived from 
the amino acids present in the materials fermented, it 
would be necessary to isolate from molasses, amino 
acids which could give rise to the alcohols indicated. 
This is impossible in the present state of protein 
chemistry. 

JosEPH SWENARTON 

ScHOOL OF HYGIENE AND PuBLIC HEALTH, 

JOHNS HOPKINS UNIVERSITY 


PEOPLE ATTACKED BY OWLS 
In Science for November 1, Dr. Albert M. Reese, 
after telling of an owl attacking people in Morgan- 
town, West Virginia, asks if such attacks have been 
noted by others. A few such occurrences are on 
record in the lumber camps of Eastern Canada, and 
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I know of a shanty-man who bore a large scar on 
his forehead from a wound caused by an owl’s claw. 
In no instance was the species of the attacker deter- 
mined, but as the bird was usually described as large, 
it was probably the great horned owl. The victims 
were mostly teamsters whose work in winter takes 
them out before daylight in the morning and keeps 
them out at night after dark. It seems likely that 
the owl, looking down from above, mistakes the man’s 
fur cap for some small mammal, and pounces on it. 
One story runs that in a certain camp the attacks 
were so frequent that at last no one would venture 
out in the dark without half a pork barrel over his 
head! 


CHARLES MACNAMARA 
ARNPRIOR, ONTARIO, CANADA 


In regard to Professor A. M. Reese’s remarks con- 
cerning people being attacked by owls, I may mention 
that this happened to me several times during four or 
five years. There is a large gin house surrounded by 
young live-oaks near my dwelling. This gin house 
harbors many rats and mice, and no doubt is a good 
hunting-ground for the owls, which in the mating 
season often perch on the live-oaks with their young. 
These owls seem to be the small kind that usually 
frequents barns. I have often been bothered by them 
when walking around the trees, and once when my 
wife was with me she was attacked also and had an 
ear scratched. The owls fly around the head and hair, 
seemingly trying to scratch, and make a noise by 
snapping their bills. These attacks occur only when 
the birds have young and never before dusk. I do 
not believe they are caused by any inherent vicious- 
ness in the owls, but rather by a strong desire to 
drive one away from their young. 


A. Sion 
KYLE, TEXAS 


Owts have frequently been known to mistake the 
human head for the small hair-covered animals upon 
which they prey. The “man with scant supply of 
hair” mentioned by the correspondent from West 
Virginia does not therefore come in for especiaj dis- 
tinction though if a really bald man should be struck 
I should be moved to tell my story of a great snowy 
owl which struck the shadow on a tent wall one moon- 
lit summer night in Montana. 

It is a practice in the northwest, when sleeping in 
the open, to cover the hair with hat or stocking cap. 
The talons of an owl can put out an eye and almost 
scalp a man, as has happened in lumber camps. 
Usually the victim does not hear the soft-feathered 
wings and runs back to camp with a story of mur- 
derous assault. Unfortunately, we have not heard 
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the owl’s account of his mistake, though I doubt not 
he is as badly frightened as the more injured party. 

WoopsipE, New York 

THE writer was conducting some experimental work 
in orchards in west central Illinois and staying at a 
farmhouse several miles from town. One evening 
early in June the owner of the orchard, the farmer 
occupying the place and the writer were sitting in 
front of the farmhouse under a large tree just at 
dusk of evening. The weather was hot and none of 
the party were wearing hats. Suddenly a screech- 
owl flew from one of the trees to the head of the 
farmer and attacked him with claws and beak, inflict- 
ing several rather severe lacerations on the top of 
his head and his forehead. The farmer, not approv- 
ing of this demonstration on the part of the owl, 
promptly retired to the house, secured his shotgun 
and to use his own expression “blew a hole through 
the middle of the owl.” 

This owl was the male of a common screech-owl 
Otus asio asio. Another owl, presumed to be the 
mate of the one killed, was noticed the same evening 
and on a number of other occasions in the trees in the 
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yard but never showed any inclination to molest any 
one before or after the death of her mate. 
W. P. Fut 
State NATuRAL HISTORY 
SuRvEY DIvIsIoNn 


SYNCHRONOUS FLASHING OF FIREFLIES 


Dr. BROKENSHIRE, a medical missionary in Min- 
danao, in an article “Through Philippine Jungles” 
in the September Missionary Herald, concludes with 
the paragraph copied below which will appeal to those 
who are interested in the synchronous flashing of 
fireflies, 


It got dark. Then all one could see was now and then 
a flash of light from the shore where the Moros were 
living. The combination of darkness and the continual 
thumping of the paddles made me sleepy and I dozed off 
several times. I aroused once to see a strange sight. 
Off there in the darkness was a tree just filled with 
lightning bugs. The strange thing was that they all 
flashed at the same time. One second everything would 
be dark, the next second the whole tree would be aglow 
with a beautiful light! 

S. Francis Howarp 
NorwicH UNIVERSITY 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


“VITALITY” STAINS 


As a preliminary report to work which is being 
continued on the physiological effects of vital stains, 
the following summary of observations is offered. 

Methylene blue, neutral red, Bismark brown and 
Janus green were used in concentrations of 1/12,500 
and 1/5,000 in sea-water with Aurelia aurita and 
Gonionemus murbachii. The largest and most active 
individuals were selected from a total of 75 Aurelia 
and 850 specimens of Gonionemus which were ex- 
amined. Only the first two stains were used with 
Aurelia, which were stained for a period of two 
hours. The specimens of Gonionemus were stained 
for only forty-five minutes. In each case the animals 
were washed in several changes of sea-water before 
being placed in a running salt-water aquarium where 
observations were made. 

The stains in each ease had the effect of a stimulant, 
causing increased activity for a period considerably 
longer than was observed for the controls after being 
placed in the observation aquarium. In one case 
there was intermittent activity for over an hour, while 
the controls ceased activity within two minutes. With 
Aurelia the controls died before any of the stained 
individuals, twenty-one days after starting the ob- 
servations. The stained individuals were normally 


active ten days later. 
With a series of thirty-six individuals of Gonione- 


mus, it was found that the individuals stained with 
Janus green died in about ten days while all the others 
lived at least three weeks. Relative activity was de- 
termined by response (pulsation of the bell) to pinch- 
ing by forceps of a tentacle near the sucking disk. 
This stimulus was regarded as relatively uniform. At 
the conclusion of the observations the individuals in 
the order of decreasing activity (vitality) were as 
follows: neutral red, methylene blue, Bismark brown 
and the controls. The Janus green individuals had 
died. 

References in literature to vital stains lead us to 
think that they are all toxic, but that some are less 
so than others. This is quite possible, but these few 
observations direct us toward further observations, 
for in each case the stained individuals either outlived 
the controls or were more active than the controls at 
the conclusion of the observation period. Certain 
ameboid cells of Aurelia were seen to contain concen- 
trated masses of limited size of the stain, and it is 
suggested that vital stains may in some way increase 
the activity of these particular cells. These ameboid 
cells may have as their main function the protection 
of the individual against invasion by foreign sub- 
stances. 

These commonly known “vital” stains seem (except 
for Janus green) in the case of Aurelia and of 
Gonionemus to increase somewhat the vitality and 
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length of life of the individuals stained. Further 
observations both on these jellyfishes and other forms 
will be reported at a later date. 
Roserts 
Woops HoLe, MASSACHUSETTS 


AN ICHTHYOMETER 

‘THIS apparatus was designed to make possible 
quantitative studies on the activity of fishes. It had 
been in use for some weeks in the laboratory of ani- 
mal behavior of the zoology department of the Ohio 
State University when Magnan’s description of a de- 
vice for registering the speed of swimming in fishes 
was published. Breder has described a dynamometer 
for recording the pull of fishes, which, however, he 
states was not very successful in operation.2, While 
Breder’s apparatus was made to register pull and 
that of Magnan to measure speed of swimming, this 
device records neither of these, but is constructed to 
show the total swimming movements of fishes over 
considerable periods of time and their position from 
time to time in the aquarium. 


The slow kymograph of the Harvard apparatus 
company, revolving once in approximately fourteen 
hours, is used. An aquarium which may vary in 
size with the size of the experimental fish is filled 
not more than four inches deep with water. An 
aquarium through which water is running may be used 
for species which do not thrive in still-water aquaria. 
The recording device consists of a long lever to the 
short arm of which the tracing point is attached. To 
the end of the long arm a fine thread is tied. This 
thread passes through an eye fixed rigidly about a 
half inch above the surface of the water at one end 
of the aquarium and directly below the point of at- 
tachment of the thread to the lever arm. This thread 
is attached to the tail of the experimental fish just 
anterior to the caudal fin. A sharp needle may be 
used and the thread passed through the skin and a 


1A, Magnan, ‘‘Les Caractéristiques Géométriques et 
Physiques des Poissons. Avec Contribution a L’Etude 
de leur Equilibre Statique et Dynamique,’’ Annales des 
Sciences Naturelles, Zoologie, T. XII, Fas. 1, Avril, 1929. 

2C. M. Breder, Jr., ‘‘The Locomotion of Fishes,’’ 
Zoologica, Vol. IV, No. 5, September, 1926. 
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little of the muscle in the dorsal part of the tail 
region. Such a wound is very slight, soon heals and 
apparently causes the fish little irritation. A sliding 
weight is fixed to the short arm of the lever and so 
adjusted that the short arm is slightly heavier than 
the long arm. When the fish swims away from the 
rigid eye the long arm of the lever is pulied down 
and the movement recorded by an upstroke of the 
recording point. As the fish swims back toward the 
eye the long arm of the lever swings up, taking up 
the slack in the thread, and the movement is recorded 
by a downstroke of the recording point. Thus every 
swimming movement is recorded and by the proper 
measurements the total distance covered by the fish 
in a given time can be computed. By placing an 
opaque partition down the center of the aquarium it 
can be divided into two long, narrow compartments 
and records of two individuals can be taken simul- 
taneously. Such a long, narrow compartment results 
in movement almost entirely in a direction directly 
away from or directly toward the rigid eye. To se- 
eure activity records with the least possible distur- 
bance to the fish the lever should be constructed of 
very light material, and should be balanced so that 
the fish pulls only a gram or two of weight. The 
long arm of the lever should be of such a length that 
when the fish swims trom one end of the aquarium 
to the other the end of the arm describes an are sub- 
tending an angle of between 30 and 45 degrees. The 
length of the short arm can be so adjusted as to give 
a record of convenient height. The lever can be con- 
structed of soda straws. One end of a straw is split 
along one side for an inch and a half, the end rolled 
in and telescoped into the unsplit end of another 
straw. In this way four or five straws may be tele- 
scoped together, making a lever extremely light and 
at the same time sufficiently rigid for this work. The 
fulerum consists of a needle passed through a small 
cork, and the lever is fixed rigidly to this. The ends 
of the needle fit into small metal sockets. The lower 
limit in the size of the fish is about two inches in 
length. A certain minimum weight is necessary to 
overcome surface tension and cohesion at the point 
where the thread is being drawn from the water in 
taking up slack. In fish of small size this weight 
becomes a disturbing influence in normal activity 
records. 

As can readily be seen, the apparatus is applicable 
to problems where it is desirable to know the move- 
ments and changirg positions of fish in a still-water 
or running-water aquarium. Such problems as the 
reactions of fish to light, temperature, oxygen supply 
and food supply can be studied quantitatively. The 
apparatus, by the addition of certain accessories, 
lends itself to the study of conditioned reflexes. It is 
being used at present in this laboratory in a study of 
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periodicity and rhythm in activity in various species 
of fishes. This work will be reported fully at a 


later time. 
It is with the hope that the apparatus may be found 
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described. 
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useful to students of animal behavior that it has been 


WarrREN P. SPENCER 
FRANZ THEODORE STONE LABORATORY, 
PutT-IN-Bay, OHIO 


SPECIAL ARTICLES 


POTASSIUM IN RELATION TO THE SHAPE 
OF THE SWEET POTATO! 

FERTILIZER experiments in the field by Schermer- 
horn? have shown that good yields of Yellow Jersey 
sweet potatoes of desirable chunky shape can not be 
consistently secured unless a fertilizer is used contain- 
ing considerable potassium in relation to nitrogen. 

During the past three years sweet potatoes of the 
same variety were grown under controlled nutrient 
conditions in sand culture in the greenhouse. The 
triangle system was employed and the growth re- 
sponses and chemical composition of the plants were 
recorded. Many of these solutions produced excellent 
growth of tops and roots. The entire vine growth of 
one of the largest plants was nearly 150 meters in 
total length, and the yield of potatoes of another 
was over one kilogram. 

It was found as a result of this work that those 
plants supplied with ample nitrate nitrogen in the 
nutrient solution produced potatoes which were com- 
paratively high in organic nitrogen and relatively 
low in carbohydrates. These potatoes were distinctly 
chunky, whereas other plants supplied with a smaller 
proportion of nitrates produced potatoes with a low 
percentage of organic nitrogen and higher percent- 
age of carbohydrates. These potatoes were distinctly 
long. 

An experiment was devised to determine the effect 
_ of limiting the supply of potassium on growth of the 

sweet potato. One of the nutrient solutions of the 
triangle was selected which had been found to sup- 
port good top growth but did not produce the maxi- 
mum yield of potatoes. This solution contained 
abundant nitrate nitrogen. Plants were grown a 
month or longer with this nutrient solution after 
which some of them received the same solution lack- 
ing potassium but otherwise complete. Sodium was 
substituted for potassium. 

Leaves, petioles and stems of plants which received 
no further supply of potassium after the first month 
grew more slowly than others receiving potassium 
continuously. The low potassium plants were ap- 
parently healthy in every respect, although the 
foliage was not quite so dark green as that of the 
high potassium plants and exhibited a condition like 
that of others grown with a slightly limited nitrogen 
supply. The sweet potato plants which received no 


1 Paper of the Journal Series, New Jersey Agricultural 
Experiment Station, Division of Horticulture. 

2‘‘Sweet Potato Studies in New Jersey,’’ Bulletin 398, 
N. J. Agri. Exp. Sta. 


external supply of potassium after the first month 
formed potatoes relatively early as the result of 
carbohydrate accumulation in the roots, whereas the 
plants grown continuously with abundant potassium 
in the nutrient solution formed potatoes later and 
there were fewer of them. 

It appears probable that potassium may be neces- 
sary at some stage for the change of nitrates and 
carbohydrates to proteins which can be used for the 
production of embryonic tissue. If this process is 
checked by limiting the potassium supply available to 
the plant, carbohydrates must necessarily accumu- 
late provided photosynthesis is not greatly checked. 
As already noted, the low potassium plants of this 
experiment were not chlorotic. 

In addition, study of the structure of chunky sweet 
potatoes* shows that these low carbohydrate and high 
protein roots have a larger and more active cambium 
than long thin potatoes, which are relatively low in 
protein and high in carbohydrates. The cambium of 
the sweet potato gives rise to cells which are later 
used for starch storage. If the major amount of cell 
division is principally at or near the tip of the root, 
as when potassium is low, there will result a greater 
increase in length than in diameter, and the potatoes 
will, therefore, be long and thin. But, if the in- 
crease in diameter takes place nearly as rapidly as 
increase in length the potato will be chunky. Cell 
division can take place only if there is an ample sup- 
ply of organic nitrogen. If potassium is necessary 
for the formation of organic nitrogen and the potas- 
sium supply is limited, cell division in the direction 
of the diameter of the potato will be retarded and 
the potatoes will be long even though there may be 
an abundance of nitrate nitrogen and carbohydrates 
in the plant tissue and nitrates in the nutrient solu- 
tion. 

An adequate supply of potassium, therefore, ap- 
pears to be essential for the production of chunky 
potatoes in order that there may be formed proteins 
of quality and quantity necessary for the rapid de- 
velopment of cambium, the tissue of the sweet potato 
root chiefly responsible for increasing the number of 
cells and therefore the thickness or chunkiness. 


W. R. Rossins, 

G. T. NIGHTINGALE, 
L. G. ScHERMERHORN, 
M. A. BLAKE 


3‘*How Potassium Affects Sweet Potatoes,’’ N. J. 
Agriculture, Vol, 11, No. 6, June, 1929. 
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THE NATIONAL ACADEMY OF SCIENCES 


THE National Academy of Sciences held its autumn 
meeting at Princeton, New Jersey, on November 18, 
19 and 20. ; 

The academy was welcomed by Dr. John Grier 
Hibben, president of Princeton University, and re- 
sponse was made by Dr. T. H. Morgan, president of 
the academy. The following papers were presented: 


Aims and opportunities of oceanography: H. B. 
BIGELOW (introduced by F. BR. Lillie). 


A classification of stellar systems: H. SHAPLEY. 
Badiation of the planet Earth: C. G. ABBOT. 


The triangulation system of the United States: Wi- 
LIAM Bowie. The federal government has been for many 
years executing triangulation in the United States along 
the coasts and through the interior of the country. There 
are now 25,600 miles of arcs of triangulation of first-order 
accuracy. This triangulation has many practical uses 
and great scientific value. It is the basis for the location 
of boundaries between the United States and Canada 
and Mexico, and of the boundaries of states, coun- 
ties and even of privately owned lands. It is also the 
basis for the topographic and other surveys of the coun- 
try and of the maps compiled from those surveys. In the 
scientific field, triangulation is used in the study of the 
shape and size of the earth, in tests of isostasy, in the 
determination of plumb-line deflections and in seismolog- 
ical studies involving horizontal earth movements. In his 
determination of the velocity of light Dr. Michelson used 
the distance between Mount Wilson and the San Antonio 
Peak in southern California, which had been determined 
with unusual accuracy by triangulation. When the tri- 
angulation net of the country is completed, which should 
be within the next ten years, there will be arcs of first- 
order work placed at intervals of approximately one hun- 
dred miles. This network of first-order triangulation will 
be supplemented by ares of second-order triangulation. 
When the first- and second-order work has been completed 
there will be no place within the country more than about 
twenty-five miles from a triangulation station. The sta- 
tions of triangulation are marked in a substantial man- 
ner with inscribed metal tablets placed in outcropping 
rock or in large blocks of concrete. Reports are published 
from time to time giving the latitudes and longitudes of 
the triangulation stations, the lengths and azimuths of the 
lines and the description of the stations and their monu- 
ments. 


Remarkable beryls in the Maine pegmatites: W. B. 
Scorr. In the Albany Quarry, near Albany in Maine, 
has lately been uncovered a group of crystals of beryl 
which are quite unprecedented in the matter of size. 
These crystals are from twelve to fourteen feet in length 
and two or three feet in diameter. Two lantern slides, 
illustrating them from different points of view, are shown. 
The object in presenting this brief statement to the acad- 


emy is to ascertain if some way of saving this wonderful 
group and keeping it in situ can not be devised. 


On electron diffraction: G. P. THOMPSON. 


A chronograph for recording rhythmic processes, to- 
gether with a study of the accuracy of beat of the turtle’s 
heart: ALFRED L. LOOMIS and E. NEWTON Harvey. Os- 
cillatory or periodic processes may occur in the inorganic 
world with the greatest regularity, for example, the swing 
of a pendulum or the vibration of a tuning-fork or quartz 
crystal, and are consequently used as a basis for the 
measurement of time. Graphs of such processes are 
fundamentally sine curves with a displacement alternately 
positive and negative to some zero position. Periodic 
processes are also common in cells and tissues, for ex- 
ample, the beat of the heart, the rhythm of breathing or 
walking or beating time, ciliary rhythms or the periodic 
discharge of sense organs or impulses from nerve cells. 
The frequency may vary from that of breathing to the 
discharge from nerve cells of over one hundred per sec- 
ond. These rhythms are not oscillatory in character since 
the displacement is always positive from a zero position, 
as if a rectifier had been used in an alternating current 
circuit. They are similar to the ‘‘relaxation oscilla- 
tions’’ of a neon lamp in parallel with a condenser which 
is charged through a high resistance to the break-down 
potential of a neon lamp, when the condenser then dis- 
charges through the lamp, and the process is repeated. 
In fact, Van der Pol has constructed an artificial heart, 
based on this principle, which imitates the fundamental 
features of the electrocardiogram. Such examples of 
periodic processes should more properly be called pulsa- 
tions. In the case of nerve and muscle tissue the period 
of pulsation is undoubtedly determined by the rate of 
some periodic chemical reaction which may be compared 
to the rhythmic decomposition of H,O, by a Hg surface 
or the rhythmic solution of metals in acid or alkali. In 
order to record graphically rates of pulsations over long 
time periods one of us (A. L. L.) has devised a chrono- 
graph which records the time for ten pulsations to occur 
by the length of a line of ink drawn by a moving pen on 
a moving sheet of paper. During the next four pulsa- 
tions the pen is returned to its zero position and is then 
ready to record the average time for ten more pulsations. 
Each line therefore represents fourteen pulsations and 
tells the average time for ten pulsations to occur. The 
machine is driven by a synchronous motor running on the 
A.C, lighting circuit. By reducing gears and pulleys 
the paper is moved at the proper speed, and the pen, 
attached to a pulley string, is drawn across at a constant 
rate of ten units per second. The string pulley which 
draws the pen is actuated by an electromagnetic clutch 
in connection with a fourteen-toothed wheel and an 
escapement, also worked magnetically. Each pulsation 
to be recorded is made to close an electric circuit that 
magnetizes the electromagnet moving the toothed wheel 
one tooth. While the wheel revolves ten teeth the mag- 


netic clutch moves the pen at constant speed across the 
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paper, and during the next four teeth the magnetic clutch 
is out and a spring pulls the pen back to the first position. 
If ten pulsations occur in ten seconds the unit lines on the 
paper (ten to a second) represent a 1 per cent. difference 
in rate and the paper can be calibrated by recording 
pulses of current at a rate of one per second. By mere 
inspection of the paper record one can observe any change 
in rate and very quickly calculate the percentage accuracy 
of the rhythmic process. Three types of pulsations have 
been recorded: (1) relaxation oscillations of a neon 
lamp; (2) heart beat; (3) voluntary tapping of a key. 
The flashing of a neon lamp did not vary more than 1 
per cent. during a period of four hours., The voluntary 
rhythm necessary for tapping a key, as was expected, 
showed a great variation, as much as 20 to 30 per cent. 
over a period of fifteen minutes. The fundamental heart 
rhythm, on the other hand, often showed remarkable regu- 
larity. For this study the heart of a turtle was excised 
and mounted in Ringer’s solution in a thermostat whose 
temperature was kept at 25° +02° C. The heart is 
therefore cut off from cardio-inhibitory and accelerator 
effects. A continuous stream of oxygen bubbles stirred 
the Ringer and supplied this gas to the auricular muscle 
which was tied to a heart lever that made and broke a 
mercury contact, the signal to the chronograph. Because 
of early difficulties with oxidation of the mercury con- 
tact, a vacuum-tube relay was embodied in the chrono- 
graph to make certain that the signal came through. 
The heart was therefore kept under as constant condi- 
tions of temperature, O, supply and pH as possible and 
was not touched in any way. There is a great deal 
of variation in different hearts; one slowed 60 per cent. 
during a twelve-hour period, while another varied less 
than 2 per cent. over nearly five hours and less than 1 
per cent. over half-hour periods. There are commonly 
periodic changes in rhythm superposed on the heart beat. 
A heart may show a 6 per cent. decrease in rate lasting 
three minutes every twenty minutes for four twenty- 
minute periods, or similar 3 to 4 per cent. increases in 
rate lasting a few minutes for three periods fifteen min- 
utes apart. Such rhythmic changes in rate are not con- 
nected with the tone changes often observed in the 
auricles, whose period is forty to fifty seconds, nor can 
they be traced to any change in the environment. They 
are true variations of the fundamental rhythm. This 
chronograph is beautifully adapted to study the effect of 
drugs on rate of beat. Thus the accelerating action of 
adrenalin and its reversal if the heart is first treated with 
ergotamine appear nicely. One part adrenalin to 10° 
parts Ringer will increase the rate an easily detectable 
amount, about 10 per cent. Adrenalin also prevents tone 
changes of the auricles and makes the rhythm more regu- 
lar. One heart in Ringer containing glucose to which 
1:10' parts adrenalin was added from time to time gave 
a continuous record for thirty-six hours at 25° C. before 
the tissue became white and coagulated and lost its ir- 
ritability. It is possible to keep the rhythm fairly con- 
stant over this long time while the amplitude of the heart 
muscle contractions continually decrease. 


Ether drift experiments in 1929 and other evidences of 
solar motion: Dayton C. Miuuer. The ether-drift inter- 
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ferometer, previously used on Mount Wilson in California 
from 1921 to 1928, has been remounted on the campus at 
Case School of Applied Science, Cleveland. Some minor 
improvements have been adopted, such as shock-absorbing 
pads on the supporting piers, to eliminate traffic vibra- 
tions, and added precautions have been taken to eliminate 
temperature disturbances. The methods of making and 
reducing observations are so devised as to remove the 
possibility of instrumental or terrestrial disturbances, 
and the observed effects seem to be cosmic in origin. As 
before, the interferometer has a sensitiveness represented 
by a light path of 214 feet, or about 130,000,000 wave- 
lengths of light. The numerical results are reliable to the 
hundredth part of a wave-length of light, corresponding to 
one half of a kilometer per second of relative motion of 
the earth and the ether. A series of experiments recently 
completed gives results wholly in accord with those pre- 
viously obtained at Mount Wilson; the observed effect is 
such as would be produced by a relative motion of the 
earth and ether of about ten kilometers per second. The 
direction of the indicated motion is fixed with relation to 
sidereal time; that is, it is towards a fixed point in 
space, as of a motion of the solar system towards the 
point having a right ascension of seventeen hours, and a 
declination of 68 degrees north. Ether drift produces an 
effect as observed in the interferometer which is propor- 
tional to the square of the ratio of the velocity of the 
cosmic motion of the earth and the velocity of light; 
this is a ‘‘second order’’ effect, and is periodic in each 
half revolution of the interferometer. The complete 
theory of this experiment shows that there is necessarily 
also present a ‘‘first order’’ effect periodic in each full 
turn of the interferometer; this has never before been 
taken into account. But it is now shown that this effect 
is always present and that it is in accord with the theory, 
and it is considered a further evidence of the validity of 
the present experimental results. It seems impossible at 
the present time to account for a cosmic effect of this 
small magnitude, and it will be necessary to continue 
these experiments and to coordinate them with others be- 
fore an acceptable theory can be propounded. It is in- 
teresting to note that the present interferometer is mount- 
ed about three hundred feet from the location of the 
original Michelson-Morley interferometer of 1887, and 
that the magnitude of the observed effect is almost ex- 
actly the same as that obtained by them. The recent 
results, therefore, notwithstanding a prevalent opinion 
to the contrary, fully agree with and confirm the original 
Michelson-Morley observations, though the present inter- 
pretation is different. Attention is called for the first 
time to the results of several recent important experi- 
ments in diverse fields which seem to corroborate the 
indicated cosmic motion of the solar system. Meridian 
circle observations of star places made by direct and re- 
flected rays show peculiarities which are explained by 
assuming a motion of the solar system towards the 
sidereal time meridian of about seventeen hours. This 
effect has been found by the independent observations 
of Courvoirsier (Berlin) and of Esclangon (director of 
the Paris Observatory). Esclangon finds evidence of sim- 
ilar motion in observations of lunar occultations of stars, 
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and still more convincingly in elaborate studies of 
earth tides (deformation of the earth’s crust) and 
of ocean tides. In the latter work, he considered 166,500 
observations, extending over a period of nineteen years. 
The well-known study of radial and proper motion of 
stars in our own galaxy by Campbell (Lick Observa- 
tory) and by Wilson (Dudley Observatory) give a motion 
of the solar system towards the constellation Hercules, of 
eighteen hours right ascension. Stromberg (Mount 
Wilson Observatory), from an investigation of clusters 
and nebulae, finds evidence of a motion of the solar 
system with its apex at twenty-one hours right ascension 
and declination of 56 degrees north. By a study of the 
reflection of light, Esclangon finds strong evidence for 
what he calls an ‘‘optical dissymmetry of space’’ with 
its axis of symmetry in the meridian of twenty hours 
sidereal time. This effect would be explained by an 
ether drift, and the results are in striking agreement 
with the ether-drift observations here reported. Many 
recent observations on cosmic rays show a very definite 
maximum of radiation coming from the direction indicat- 
ed by the meridian of seventeen hours sidereal time. The 
very extensive observations of Kolhorster and Von Salis, 
and Weld and of Steinke, all show this effect. Observa- 
tions made on the non-magnetic ship Carnegie show a 
maximum at seventeen hours sidereal time for the obser- 
vations made between 30 degrees north and 30 degrees 
south latitude. There are several anomalies in astro- 
nomical observations of less definite character, which, 
however, might be explained by the existence of an 
ether drift. Such anomalies occur in connection with 
the observed constant of aberration, standard star places 
and clock corrections determined at different times of 
day. There are at least twelve different experimental 
evidences of a cosmic motion of the solar system, all 
indicating the same general direction, and ten of them 
show a motion towards a right ascension lying between 
sixteen and one half hours and eighteen hours. Seven 
of these investigations give the declination as well as the 
right ascension, and thus determine the apex of the 
motion of the solar system. The various apexes all lie 
within a circle on the celestial sphere having a radius of 
20 degrees. This is a remarkable agreement considering 
the nature of the various observations involved. 


The infinitely small in biology and medicine (illustrated 
with moving pictures): SIMON FLEXNER. 


Crystalline pepsin: J. H. Norrurop (introduced b 
Simon Flexner). 


Spontaneous and induced streptococcus disease: T HEO- 
BALD SMITH. 


On some race differences in the structure of human 
spinal nerves (observations of Dr. H. Ide): Henry H. 
DoNALDSON. The results to be presented are based on 
observations by Dr. H. Ide, now working under my direc- 
tion. The outcome has been the determination in man 
of several structural differences between the correspond- 
ing nerves of the white and Negro races. It is with 
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these differences that we are at the moment concerned. 
Through the very great kindness of Dr. T. Wingate Todd, 
of Western Reserve University, there were made available 
for study, segments of the sciatic and the median nerves 
from twenty-two white males and thirty Negro males. 
These were taken from the less fortunate population- 
group in the city of Cleveland. These nerves were cross 
sectioned and prepared for microscopic study. Using 
such sections, determinations were made of (1) the total 
area, (2) the number of fasciculi, (3) the area of the 
fasciculi, (4) the area of the largest fibers and (5) the 
differences in these characters according to side (right 
and left). The results can be shown by the aid of the 
lantern. Slide 1 gives the outline of two sciatic nerves 
with an indication of the bundles of fibers or fasciculi in 
them. The section is composed mainly of supporting 
tissue that is non-nervous, while imbedded in this tissue 
are the fasciculi. It may be noted in passing that in the 
section from the Negro here shown there are 77 fasciculi 
while in that from the white man there are only 57. We 
shall return to this point in a moment. In making, be- 
tween the two races, a comparison of the several char- 
acters just mentioned, the mean values for the right and 
left nerves were those used in each case. These data for 
the twenty-two whites were divided into four groups of 
six, five, five and six individuals respectively, and for 
the thirty Negroes, similarly into four groups of eight, 
seven, seven and eight individuals. The mean value for 
each group was found and these were plotted on a base- 
line for body size. Slide 2 shows the area of the entire 
nerve. Sciatic above; median below. In both the nerves 
the areas for the Negro (heavy line) run above. The 
difference in the case of the sciatic (4 per cent.) is 
hardly significant, but in the median the difference is 
16 per cent. Passing to the number of fasciculi a dis- 
tinct difference according to race appears. The Negro 
has 31 per cent. more fasciculi in the sciatic and 54 per 
cent. more in the median. A graph shows the combined 
areas of the fasciculi. In both nerves the Negroes have 
the greater area by 19 per cent. in the sciatic and 9 per 
cent. in the median. In each section the areas for a 
definite number of the largest nerve fibers were deter- 
mined. These areas are greater in the Negro by 20 
per ecnt. in tke sciatic and 20 per cent. in the median. 
These larger fibers in the Negro are undoubtedly related 
co the larger area of the fasciculi shown in the previous 
slide. Finally, if the deviations in the foregoing values 
are determined according to side it is found that while in 
the white males the nerves of the right side show greater 
valuer 9 per cest. or the average, the corresponding right 


‘and le*t values send, in the Negro, to be more nearly alike, 
: the m:asuremenis showing only 3 per cent. excess on the 


right.‘ In supp9rt: of these observations it may be added 
that a series of:nerves from thirteen white females show 


relations as to side similar to those in the white males. 
From the study of the material now available it is con- 
cluded that in the case of the sciatic and median nerves 
of man, the Negro males, as compared with white males, 
show: larger nerves; more fasciculi; a greater area of 
the fasciculi; a greater area for the largest nerve fibers, 
and approximate equality in these characteristics on the 
right and left sides. We may infer that what is true for 
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these larger nerves of the limbs, the sciatic and the 
median, is probably true for the other spinal nerves as 


_ well. These results are presented as race differences in 


some structural characters of the spinal nerves and may 
be added to the other race differences already recognized. 
It should be explicitly stated, however, that any physio- 
logical inferences from these race differences must await 
further study. 


The chromosomes of Uroleptus Halseyi: Gary N. 
CaLkins. If, as Morgan states, there are upwards of 
200 genes in the X-chromosome of Drosophila, it is pre- 
sumable that the X-chromosome of man has many more. 
It is logical also to assume that chromosomes, like organ- 
isms, have undergone an evolution. Although hypothet- 
ical, the gene is regarded as a physical entity with the 
power of self-multiplication by virtue of which it is 
represented in all cells of the body. We should speak, 
therefore, of a single type of gene. The evolution of 
chromosomes may have involved the evolution of the gene 
or the evolution of gene combinations or both. I pre- 
fer to regard it as the evolution of gene combinations. 
The phenomena of reduction in metazoa are essentially 
the same throughout involving two meiotic divisions dur- 
ing which a reduction in number of chromosomes occurs. 
In ciliated protozoa in addition to such meiotic divi- 
sions there is a third nuclear division whereby two 
pronuclei are formed. In all cases this third division 
is transverse. In Uroleptus Halseyi the chromosomes 
are divided transversely at each vegetative division. 
On the theory of the gene these facts are possible 
only on the assumption of a single type of gene for 
each chromosome and on this assumption there would be 
not more than twelve types of genes in Uroleptus Halseyi. 
Here there are twelve chromosomes in the third meiotic 
spindle and twenty-four in the amphinucleus. There are 
forty-eight in the first meiotic spindle and twenty-four 
in the second. We conclude that each of the twenty-four 
chromosomes found in the amphinucleus divides once to 
form the forty-eight of the first meiotic spindle; that two 
of these are separated from two by this division, and 
that one is separated from one at the second meiotic di- 
vision, thus leaving twelve in the third meiotic spindle 
in which each chromosome represents a single type of 
gene. It is immaterial, therefore, whether division of 
each chromosome is transverse or longitudinal, for it 
would be equational in either case. 


Translocated Sugarloaf, a pure-breeding chromosomal 
type in Datura induced by radiwm treatment: A. D. 
BeErGNER, SopHiA SaTINA, A. G. Avery, A. F. BLAKESLEE. 
As a result of radium treatment, the L chromosome of 
Datura was broken into two portions. One of these por- 
tions remained as an unattached fragment while the other 


_ portion, involving the Sugarloaf half of the L chromo- 


some, became attached to one end of an M chromosome. 
The plant thus affected showed a chain of four attached 
chromosomes in dividing pollen mother cells. By inbreed- 
ing, a race was obtained which was homozygous for the 


- translocated Sugarloaf fragment and which showed at 


reduction divisions a closed circle of four chromosomes 
consisting of two normal L chromosomes and two M 
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chromosomes to which the Sugarloaf fragment had been 
attached. The pure-breeding race thus established is 
characterized by a circle of four attached chromosomes 
at reduction. Since the translocated fragment corre- 
sponds to the Sugarloaf half of the L chromosome, the 
plants are indistinguishable in appearance from the 
secondary 2n+2/2 Sugarloaf type in which the extra 
chromosome consists of the Sugarloaf half doubled. 
They differ from the original form from which the new 
race arose in respect to a wide range of characters affect- 
ing all parts of the plant and are more distinct than 
many species. If their origin were not known, they un- 
doubtedly would be classified by taxonomists as a new 
species. 

Electrical phenomena in plant cells: W. J. V. OSTER- 
HOUT. Electrical variations, resembling in form and 
magnitude the action currents of muscle and nerve, are 
observed in the multinucleate cells of the fresh-water 
plant Nitella (these cells may be six inches long). These 
variations may be spontaneous or may be induced in a 
variety of ways. 


Relation between stature of childhood and adult 
stature: F. Boas. 


Latest anthropological explorations in Alaska: A. 
HrpuicKa. The speaker’s 1929 expedition to the Yukon, 
supported in part by a grant from the Joseph Henry 
fund of the National Academy, had for its main object. 
the securing of observations and measurements on the 
rapidly vanishing full-bloods of the river, and the saving 
of such skeletal and archeological material as it might 
still be possible to discover. In both lines the work was. 
essentially of a pioneer nature, and in both respects the 
expedition met with considerable success. Upwards of 
two hundred full-blooded Indians and Eskimo were found 
along the river and measured, and there were made im- 
portant collections, comprising practically all the older 
material that could be located without prolonged excava- 
tions. Especial attention was given throughout to the 
problems of man’s antiquity along the river and to the 
Yukon Eskimo. So far as antiquity is concerned the ex- 
pedition found older remains than any discovered before. 
Among others it discovered a thus far unique form of 
burial, known before only from the East Cape of Asia. 
But nothing was found of a geological antiquity, nor is 


there any hope it seems of ever discovering anything of 


that nature along the river or its delta because of great 
changes with time in the banks and shores. As to the 
Yukon Eskimo, they are now seen to form a highly inter- 
esting group that approaches considerably the Indian. 
There is a growing warrant for the hope that before long 
it may be possible to say something definite about the 
origin of the Eskimo and his relation to the Indian. 
In addition to other collections and thanks to especial 
good fortune a precious lot of tools and weapons of 
fossil ivory was secured for the National Museum. This. 
material represents a newly discovered high-class culture 
that preceded the later Eskimo industry in the north- 
western portion of the littoral and islands of the Bering 
Sea and neighboring regions. 
(To be continued) 
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A NEW RECORD CAMERA 


With a Number of 
You Will Like 


ee 


The Bausch & Lomb K Camera 


Das been designed for the taking 
of routine photomicrographs in con- 
nection with a Biological, Petrograph- 
ical, Metallurgical or other standard 
microscope. It is unusually conve- 
nient and efficient and with it ex- 
posures can be reduced to a routine 
procedure. 


It is a fixed extension camera, 
equipped with a shutter and iris 
diaphragm. The camera attaches to 
the eyepiece of the microscope with a 
light tight connector which permits 
focusing. None of the weight of the 
camera rests on any part of the 
microscope. 


A feature of the instrument is a 
horizontal observation eyepiece, 
mounted just below theshutter. This 
permits inspection of the specimen 
for photography or examination. In- 
asmuch as the eyepiece makes use of 
a split beam of light, exposures can 
be taken while the specimen ts under 
observation. 


The camera can be swung out of 
the optical axis if desired but cannot 
come into contact with the micro- 
scope tube except in centered position. 
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Science Service, Washington, D. C. 


THE NEW BRITISH AIRSHIPS 

WitH the completion of the rigid airship R-100, En- 
gland now has the two largest airships in the world. Like 
the R-101, which has been in the air for about two 
months, the new ship has a capacity of 5,000,000 cubic 
feet, as compared with the 2,600,000 cubic feet of the 
Los Angeles and the 3,708,000 cubic feet of the Graf 
Zeppelin. 

The R-100 was constructed for the British Government 
by the Airship Guarantee Co. at Howden in Yorkshire, 
and will soon be turned over to government authorities. 
It will be flown to the airship station at Cardington, near 
Bedford, about 50 miles northwest of London, from which 
test flights will be made. At Cardington are two huge 
hangars, one for the R-101, which was made there, and 
the other for the new ship, in addition to a mooring mast. 

The turning over of the R-100 to the Air Ministry will 
mark the completion of one of the main stages of En- 
gland’s airship program commenced in 1924 to determine 
the practicability of airships in long-distance transport. 
For the British Empire, with its far-flung dominions, this 
is a particularly important problem. Besides the con- 
struction of two 5,000,000 cubic foot airships, each almost 
twice the size of any others built up to that time, this 
program called for careful preliminary experimental work 
and the development of the necessary ground organiza- 
tion for experimental flights to India by way of Egypt. 
Completely equipped airship stations have been established 
at Karachi, India, and Ismailia, Egypt. Another will 
soon be completed at St. Hubert, Canada, while the site 
has been surveyed for one at Groutville, near Durban, 
South Africa. 

According to present plans, both ships will be fully 
tested on flights of gradually increasing duration, until 
by next spring they will be ready for their long flights. 
Probably the R-101 will make the first flight to India, 
as it is powered with Diesel engines, and supplies of oil 
will be available. The R-100 uses gasoline engines, and 
will probably make the first flight to Canada. It is un- 
certain whether the ship will visit the United States, as 
the British stations are all equipped with 200-foot moor- 
ing masts, higher than any available in the United States. 

Gasoline is carried in tanks within the envelope, which 
ean normally carry fuel for a 5,000-mile flight if neces- 
sary. Ordinarily, however, about 30 tons of gasoline will 
be carried, sufficient to run the ship for 50 hours at a 
speed of 75 miles per hour, or about 3,750 miles. This 
would provide for a paying load of 100 passengers, figur- 
ing seven to the ton, and ten tons of freight. 

In answer to a recent question in the House of Com- 
mons, the Under Secretary of State for Air gave some 
figures on the cost of the new ships. The original esti- 
mates of the R-101 had been £527,000, or $2,600,000, 
but it was expected that final figures would show this to 
have been exceeded. The contract price of the R-100 
was set at £350,000, or $1,800,000. 


PROPOSED GIANT AIRPLANES 


Four seventy-two-ton airplanes, each providing for 206 
passengers, with sleeping and eating accommodations, and 
a crew of 17, will be fiying over the United States within 
a year, if a project announced by Dr. William Whitney 
Christmas is carried to a successful completion. Dr. 
Christmas, a pioneer in aviation design, is vice-president 
and general consultant of the General Development Com- 
pany, which plans to build the monster planes. 

According to Dr. Christmas, the four planes will be 
completed by the end of 1930, and will be immediately 
placed in service on long-distance cross-country routes. It 
is believed that the large size will give much greater 
safety, as well as more commodious accommodations, than 
the smaller cabin planes now in use. The planes will cost 
about $500,000 each. 

The preliminary plans are for monoplanes, each ship 
having a wing span of 262 feet. They will be of the twin 
tractor type, with two outriggers extending forward from 
the wing to accommodate the propellers and engines, and 
aft for the tail surfaces. The overall length will be 138 
feet and the height 31.5 feet to the top. 

The internal arrangements will not be the same in all 
the planes, for two will be designed for freight and mail 
and two for passengers. In the passenger craft the cab- 
ins, dining saloon, kitchen and express or mail com- 
partments will be placed in the wing. Other passengers 
will be carried in the outriggers, with the room and com- 
forts of a Pullman car. The normal passenger capacity 
will be 160, but 206 can be carried in accordance with the 
regulations of the department of commerce. 

Eight engines, of 1,000 horse-power each, will provide 
the power. These will be placed in groups of four at the 
front of each outrigger, each group driving a 34-foot 
four-bladed propeller. The engines will be inside the out- 
rigger, and walks will permit complete aceess to them at 
all times. Chemical cooling will be used. The propellers 
will be of variable pitch. 

The pilot house will be placed in front of the leading 
edge at the center of the wing, the two pilots occupying 
positions in the front of the compartment. In back of 
them are the quarters for the master and radio operator, 
from which the plane will be controlled. 

It is estimated that the plane will be able to climb to 
5,000 feet in 6.5 minutes and to 10,000 feet in 16.6 
minutes, and will have a service ceiling of 13,500 feet. 
The most economical flight speed will be obtained with 
six of the engines, it is believed. Five engines, two in one 
group and three in the other, will maintain flight, while 
altitude may be maintained with only one engine in one 
group and two in the other in service. 


MEASURING SMOKE OR HAZE 
CONSTANTLY measuring the smoke and haze in the 
Holland Tunnel under the Hudson River connecting New 
York and Jersey City is the latest job for science’s magic 


> 
i 
A 
j 
» 
> 


SCIENCE—ADVERTISEMENTS 


xi 


New CAMBRIDGE Books 


A HANDBOOK OF GREEK 
AND ROMAN 
ARCHITECTURE 

By D. S. Robertson 

A history of Greek, Etruscan, and Roman archi- 
tecture from the earliest times to the foundation 


of Constantinople—a period of nearly 3,000 
years. Illus. 8’, $10.00 


OUR FOREFATHERS 


The Gothic Nations. Vol. L 
Translated by Jean Young 


By Gudmund Schutte 
A manual of the Ethnography of the Gothic, 
German, Dutch, Anglo-Saxon, Frisian, and 
Seandinavian people which aims to supply the 
lack of a systematic description of our fore- 
fathers, and of the peoples of the North. 

8’ $6.50 


THE MODERN DANCE 

OF DEATH 

By Peyton Rous 

A survey of the progress of medicine. Modern 
medicine has done much to prevent premature 
deaths but thus far it has had no success in 
combating the orderly process of decay that 
we know as old age. This problem it has yet 
to solve. 12’, $1.00 


RABPA THE MYSTIC 

and Her Fellow Saints in Islam 

By Margaret Smith 

The first complete biography of a unique per- 


sonality in Islamic mysticism in the 8th century. 
Cr. 8’, $4.25 


A BAGDAD CHRONICLE 
By Reuben Levy 
An interesting and well-written social history 
of Bagdad under the Abbasid Caliphs. Inter- 
woven with the politics of the pericd the author 
gives a picture of the daily life of the city, its 
customs and manners and typical citizens. 
Tilus. 8’, $6.00 


APPLIED GEOPHYSICS 
IN THE SEARCH 
FOR MINERALS 


By A. S. Eve and D. A. Keys 


A book based on actual experience in the field 
of mining exploration, describing the practical 
and theoretical sides of the many scientific 
methods now available. Engineers and geol- 
ogists using this book will have a basis for 
estimating the relative merits of these methods. 

Cr. 8’, $4.50 


Third Edition 
STATICS 


Including Hydrostatics and the Elements of 
the Theory of Elasticity. 


By Horace Lamb 
Cr. 8’, $4.25 


Second Edition 


THE PRINCIPLES OF 
THERMODYNAMICS 


By George Birtwistle 


Nature said of the first edition: ‘‘The whole 
treatment of the subject... is up-to-date, 
well-balanced, and wholly adequate, as no essen- 
tial step is missed either in the physical argu- 
ment or its mathematical development.’’ 

Cr. 8’, $2.60 


The Harveian Oration 


CARDIO-VASCULAR 
DISEASES SINCE 
HARVEY’S DISCOVERY 


By Sir Humphry Rolleston 


The Harveian Oration, delivered before the 
Royal College of Physicians of London on 


October 18, 1928. 
12’, $1.50 


The Cambridge University Press (England) 


For Sale by the Agents in the United States 


THE MACMILLAN COMPANY 60 Fifth Ave., 


New York 
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lamp, the photoelectric cell that has made television and 
talking movies practicable. 

Above the main tube of the tunnel, through which 
traffic passes, is an exhaust duct, a long, cave-like chamber 
near the New York end. Through this duct is drawn the 
exhaust air from the tunnel. The duct is at the point 
where the roadway grade is greatest and where there are 
the most exhaust gases from the heavy truck traffic. Ex- 
cept for the light admitted through the air openings, the 
duct is dark. 

Here Genera] Electric engineers have installed experi- 
mentally a photoelectric device to measure the smoke and 
haze. A large box contains a lamp and a photoelectric 
cell, in adjacent light-tight compartments, except for a 
lens at the front of each. The lens in front of the light 
makes a narrow beam, which shines on a mirror 150 feet 
away. Thence it is reflected to a second mirror and back 
to the box, where the other lens focusses the light on the 
ceil. The current from the cell is amplified by vacuum- 
tubes and passes over wires to the recording device in the 
tunnel office a half mile away. Here it controls the move- 
ment of a pencil over a moving strip of paper. 

When the amount of smoke in the air duct increases, 
the intensity of the light returning to the photoelectric 
cell is reduced, and the moving pencil immediately indi- 
cates the fact. Then the tunnel engineers can turn on 
more of the ventilating fans to keep the air clear. 

Uses for such a device in homes and business offices are 
foreseen, where it can be used to detect smoke and act as 
a fire alarm. For some time the Holland Tunnel has used 
a somewhat similar device to count traffic, by the inter- 
ruptions by automobiles of a beam of light across the 
exit. 


METHOD FOR FINDING CABLE BREAKS 


CABLE: repair ships now on their way to the region 
south of Newfoundland to remedy the damage done by 
the recent earthquake will be able to cruise directly to 
the point of the breaks. An instrument used in a labora- 
tory experiment in elementary physics courses permits the 
location of a cable break from the land to within half 
a mile, no matter whether the break is near shore oF in 
the middie of the ocean. 

This instrument is called the ‘‘Wheatstone bridge,’’ 
after its inventor, Sir Charles Wheatstone, British physi- 
cist and one of the pioneers in telegraphy. It is used to 
measure the resistance of a wire to the flow of electricity. 
This is done by connecting the unknown circuit and one 
whose resistance is known to a galvanometer, a sensitive 
current measuring instrument. The connection is so made 
that no current flows through the galvanometer when the 
two resistances are equal, and then the needle of the in- 
strument points to zero. 

When a cable breaks, the copper conducting wire is ex- 
posed to the ocean water, and so there is an electrical 
circuit from the land end through the cable to the break 
and back through the salt water. By means of a Wheat- 
stone bridge, the resistance of this circuit is measured. 
The resistance of the water is high, but it is practically 
the same for short and long distances. But the longer 
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the cable the greater the resistance of the cable, so that 
the higher the resistance, the farther the break is from 
land. As the resistance for any length of cable is ac- 
eurately known, the distance of the break can easily be 
determined, to within half a mile. The path of the 
cable is known, so when that distance is laid off, the place 
of the break is located. 

When the repair ship reaehes the point of the break 
there is still work ahead. First, they must grapple for 
the ends of the cable, but it is not necessary to pull 
the broken end of the cable to the surface. In deep water, 
or when the end is caught, a special grapnel is used which 
cuts off the broken end and grasps the remainder. This 
is lifted to the surface, tested to see if the connection is 
clear to the shore, and then fastened to a buoy so that it 
may be located again. Then the ship cruises to the other 
side of the break and picks up the other end of the cable 
in the same way. 

A new piece of cable is then spliced on to this end, and 
the ship returns to the other end, as marked by the buoy, 
paying out the new cable as it goes. This end is then 
spliced to the new piece of cable, the cable dropped over, 
and the complete cable connection is then restored. In 
deep water the new piece spliced in is sometimes as long 
as ten or twelve miles. The water is not very deep off 
Newfoundland, however, and much shorter lengths will 
suffice. By allowing plenty of slack in the new piece in 
making it longer than the parts of the original cable 
that were cut off, the probability of a future break in 
the same place is lessened. 


INTELLIGENCE OF INDIAN CHILDREN 

WuiTreE children are brighter than Indian children, not 
so much because of their racial heredity as because of 
more favorable home and social conditions, is the con- 
clusion of Dr. Thomas R. Garth, of the University of 
Denver. 

The mixture of white blood in an Indian does little to 
raise his intellectual standard, Dr. Garth has found. 
Comparing the average intelligence rating of white chil- 
dren, which is 100, with the intelligence of full-blooded 
Indians, he found that the average for the Indian child 
is 70. The average for Indians with one quarter white 
blood mixed in their heredity is 74. Half bloods rate 75, 
and those with three fourths white blood rate 77. The 
increase in intelligence attributable to racial admixture 
is thus very slight. 

Education and opportunity, on the other hand, mean a 
great deal to the Indian, as they mean a great deal to 
the Negro. Indian children in the U. 8. Indian schools 
gain more in their ability to make higher ratings on in- 
telligence tests than do the Indians placed in public 
schools. The Indian schools, which concentrate on the 
problem of teaching one type of pupil, have done more to 
develop the abilities and character of the Indian than the 
public schools have done. 

The present policy of the government is to establish no 
new Indian schools and to absorb the young Indians into 
the public schools on the theory that they will become 
adjusted to the white man’s point of view and his civili- 
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Appropriate Christmas Gifts 


American Chemical Society Monographs 


The Chemistry of Enzyme Actions, Rev. Ed., K. 
George Falk. $5.00 

Chemical Effects of Alpha Particles and Electrons, 
Rev. and Enlarged 2nd Ed. (1928), Samuel C. 
Lind. $5.00 

Properties of Electrically Conducting Systems, Chas. 
A. Kraus. $6.50 

Carotinoids and Related Pigments, Leroy 8. Palmer. 
$6.00 

The Chemistry of Leather Manufacture, Rev. and 
Enlarged 2nd Ed., John Arthur Wilson. Volume 


The Chemistry of Wood, L. F. Hawley and Louis 
E. Wise. $6.00 

Casein and Its Industrial Applications, 
Sutermeister. $5.00 

Equilibria in Saturated Salt Solutions, Walter C. 
Blasdale. $4.50 


Edwin 


Noxious Gases and the Principles of Respiration 
Influencing their Action, Yandell Henderson and 
Howard W. Haggard. $4.50 

Titanium with Special Reference to the Analysis of 
Titaniferous Substances, William M. Thornton, 
Jr. $5.00 


I. $10.00. Volume II. $10.00 


Organic Compounds of Mer- 
cury, Frank C. Whitmore. 
$7.50 

Industrial Hydrogen, Hugh 
S. Taylor. $4.50 

Zirconium and Its Com- 
pounds, Francis P. Ven- 
able. $4.00 


The Analysis of Rubber, | 


John B. Tuttle. $3.50 

Glue and Gelatine, Jerome 
Alexander. $4.50 

Coal Carbonization, Horace 
C. Porter. $8.00 

The Structure of Crystals, 
Ralph W. G. Wyckoff, 
$7.50 

Shale Oil, Ralph H. Mce- 
Kee. $6.00 

The Chemistry of Wheat 
Flour, C. Bailey. 
$6.00 

Photosynthesis, H. A. 


Y thoughts bring to 
mind the picture of some kindly per- 
son whose friendship and helpful in- 
terest has left a sense of obligation, 
the acknowledgment of which is 
neither complete nor adequate. Let 
us help to make this Chistmas spirit a 
reality. 

A set of A. C. §S. Monographs 
would make an ideal gift. They may 
be purchased in complete sets, indi- 
vidual volumes or groups relating to 
various specific subjects. 

Order your gift books now and let 
us take care of the details of holiday 
wrapping, and shipping. If you 


wish a greeting card enclosed send it 
with order. 


Properties of Silica, 


Robert B. Sosman. $12.50 


Protective Metallic Coat 
ings, Henry 8. Rawdon. 
$5.50 

Fundamentals of 


Science, Associates of 
Lore A. Rogers. $5.50 


Modern Calorimeter, Wal- 
ter P. White. $4.00 

Glycerol and the Glycols, 
James W. Lawrie. $9.50 

Molecular  Rearrange- 
ments, C. W. Porter. 
$4.00 


Soluble Silicates in Indus- 
try, James G. Vail. $9.50 


Thyroxine, Edward C. 


Dairy 


Kendall. $5.50 
Phosphoric Acid, Phos- 
phates and Phosphatic 


Fertilizers, William H. 
Waggaman and Henry 


Spoehr. $6.50 

- Wood Distillation, L. F. 
Hawley. $4.00 

Valence, and the Structure of Atoms and Mol- 
ecules, Gilbert N. Lewis. $3.75 

Organic Arsenical Compounds, George W. Raiziss 
and Joseph L. Gavron. $9.00 

Colloid Chemistry. Rev. and Enlarged 2nd Ed. 
(1928), The Svedberg. $5.50 

The Recovery of Gasoline from Natural Gas, 
George A. Burrell. $10.00 

Molybdenum, Cerium and Related Alloy Steels, 
H. W. Gillett and E. L. Mack. $5.50 

The Animal as Converter of Matter and Energy, 
H. P. Armsby and C. Robert Moulton. $4.50 

Organic Derivatives of Antimony, Walter C. 
Christiansen. $4.50 

Surface Equilibria of Biological and Organic Col- 
loids, P. Lecompte du Nouy. $4.50 

Photochemical Processes, George B. Kistiakow- 
sky. $5.50 


| W. Easterwood. $7.50 
Tin, C. L. Mantell. $7.00 

Statistical Mechanics, with Applications to Physics 
and Chemistry, Richard C. Tolman. $7.00 

Hydrochloric Acid and Sodium Sulfate, N. A. 
Laury. $4.00 

The Chemistry of Water and Sewage Treatment, 
Arthur M. Buswell. $7.00 

The Mechanism of Homogeneous Organic Reac- 
tions from the Physical-chemical Standpoint, 
Francis Owen Rice. $5.00 

The Chemical Aspects of Immunity, Second (re- 
vised and enlarged) Edition, 1929, H. Gideon 
Wells. $6.00 

The Biochemistry of the Amino Acids, H. H. 
Mitchell and T. 8S. Hamilton. $9.50 

The Industrial Development of Searles Lake 
Brines, John E. Teeple. $3.00 

The Pyrolysis of Carbon Compounds, Charles De- 
witt Hurd. $12.50 


The CHEMICAL CATALOG COMPANY, Inc. 


419 FOURTH AVENUE 


NEW YORK, U. S. A. 
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zation at an early age, and so will be better equipped to 
become self-sustaining, self-respecting American citizens. 


MOTOR CARAVAN TO TRAVERSE THE 
KALAHARI DESERT 

A MOTOR caravan of scientists will soon attack the 
Kalahari desert, rated as the world’s worst dry spot. 
Although not as extensive as the Sahara, it is more arid, 
and its borders are haunted by untamed native tribes 
hostile to all strangers. But the Vernay-Lang expedition 
of the Field Museum of Natural History expects to tra- 
verse it, and to explore the neighboring lands along the 


Botletle River, the Chobe swamps and the British pro- 


tectorate of Bechuanaland. ° 

The plans for the expedition were announced by Ste- 
phen C. Simms, director of the Field Museum. Arthur 
S. Vernay, an experienced big-game hunter, will sail for 
England on December 28. He will leave Southampton for 
Capetown on January 31. From there he will proceed 
to Francistown in the interior, where he will be joined 
by Herbert Lang, a former New Yorker who has become 
one of the best known of South African explorers. At 
Francistown the personnel of the expedition will be as- 
sembled and the party will fare forth into the desert. 

Their principal object will be to seek new and rare 
species of animals and birds, to add to the world’s stock 
of zoological knowledge. Two of the known but scarce 
species sought are the giant sable antelope, one of the 
rarest of hoofed mammals, and the honey bird. 

The honey bird is a creature of almost mythical be- 
havior. African travelers state that when one of them 
sees a human being it whistles to attract attention and 
then leads the way to a tree where wild bees have hived. 


It sits by while its human friends chop down the tree and 


take their fill of honey and then proceeds to feast on the 
ecmb that is left, and especially on the young bee grubs. 
After leaving the desert the party will pass through the 
country of the Barotse, one of the most interesting of 
African tribes. Among them spitting is not ‘‘bad 
form’’ but good religion, being the best method of ward- 
ing off evil spirits. This tribe also shuns contact with 
undesirable denizens of the other world by decking their 
heads with hares’ tails, ducks’ feet and ostrich plumes. 


ITEMS 

GREAT increase in the number of cases ‘‘cured’’ of 
bone cancer in recent years was attributed by Dr. Joseph 
Colt Bloodgood, of Baltimore, to X-rays and to popular 
education in their value. Dr. Bloodgood addressed the 
Radiological Society of North America meeting at 
Toronto on December 5. Dr. Bloodgood and Dr. Russell 
L. Haden, of Kansas City, will receive the society’s gold 
medal for their work with X-rays. ‘‘ Before the discovery 
of the X-rays there was rarely if ever a verified cancer of 
bone cured by amputation. Since the discovery of the 
X-rays and up to 1921 the actual cures of cancer of bone, 
in the records of the Johns Hopkins Hospital Surgical 
Pathological Laboratory, were four per cent. To-day, 
now that more people know the importance of an imme- 
diate examination after the slightest warning or injury 
to a bone, the cures have increased to thirty-five per cent. 


A NORMAL human lung rids itself of foreign material 
by means of a peculiar rhythmic motion of the bronchial 
tubes, Dr. H. A. Jarre, of Detroit, told members of the 
Radiological Society. This discovery was made with the 
aid of a new X-ray motion picture camera. ‘‘The pictures 
we take are slow-motion because the organic movement in 
the body will only tolerate a limited amount of X-ray 
energy,’’ said Dr. Jarre in explaining the new machine, 
which is to be called the Cin-Ex Camera. The pictures 
are taken at the rate of one to four seconds, while the 
regular picture camera takes sixteen exposures per 
second. 


Ir seems probable that the Mayas who built the great 
pyramids and temples whose ruins are now the wonder 
of the world, followed the strange, and to us barbarous, 
custom of artificially deforming the skulls of their chil- 
dren, to give them what was doubtless considered an ele- 
gant and pleasing shape. That this art, followed by 
many primitive peoples and especially frequent among 
certain Amerind tribes, had its devotees at least among 
the Maya aristocracy is attested by two well-preserved 
skulls found in a tomb near Progreso, on the northern 
coast of Yucatan. The two skulls showed the same type 
of deformity. They had had boards bound against top 
and back in infancy, when the bones were soft, so that the 
headform assumed a startling and unnatural length. 


Worps, the most elusive and perishable of all scientific 
specimens, are being collected from representatives of a 
vanishing primitive race, the black natives of Australia, 
by Gerhardt Laves, graduate student in anthropology at 
the University of Chicago. Mr. Laves, who recently ar- 
rived in Australia, has just sent his first report to Pro- 
fessor Fay-Cooper Cole, of Chicago, who is spending the 
year in Washington as chairman of the division of an- 
thropology and psychology of the National Research 
Council. Mr. Laves has located himself in a little town 
in the cane-farming district of northern New South 
Wales, not far from the coast. Here there are many of 
the natives, who work as field hands. 


PHYSICIANS and pharmacists all over the country have 
been sent score sheets on which to record the popularity 
of various drugs and remedies which will be considered 
for admission to the new U. S. Pharmacopoeia, to be is- 
sued shortly. The U. 8. Pharmacopoeia is the collection 
of formulas for drugs and remedies recognized as stand- 
ard by doctors and pharmacists of the United States, It 
is official but has no connection with the federal govern- 
ment, being published by authority of the United States 
Pharmacopoeial Convention, a body composed of delegates 
from national or state associations of physicians and 
pharmacists, schools of medicine and pharmacy, and by 
certain government services. The convention, meeting 
once every ten years, selects a Committee of Revision to 
make desired changes in the Pharmacopoeia then in force 
and to issue a new one. It is to aid this committee, to be 
selected by the convention which will meet in Washing- 
ton next May, that the present questionnaire has been 
sent out. 
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Books Make Acceptable Christmas 


The Life of Hermann M. Biggs, M.D., D.Sc., LL.D. 


Physician and Statesman of the Public Health 


By C.-E. A. WINSLOW, Dr.P.H. 
Professor of Public Health, Yale School of Medicine; Member, Health Committee, League of Nations, Geneva; 


Member, Public Health Council, State of Connecticut; Past President, Society of American 
Bacteriologists and American Public Health Association 


Octavo, 482 pages. Illustrated. Cloth, $5.00, net 
a, 
F EW men in the last generation have had the unique experience of Dr. Biggs in applying practically the new 
knowledge learned in the laboratory which began with the period of Pasteur and Koch. It is not generally 
known that the story of Dr. Biggs’ life is the story of the sound beginnings of the public health movement in 


this country. This story, sympathetically and interestingly told, makes a volume of delightful reading. It 
shows that Dr. Biggs built solidly for the future of public health and that little has been added to his work by 


modern health administrators. 


New (8rd) Edition Just Ready 


Laboratory Methods of the United States Army 


Epirep By CHARLES F. CRAIG, M.A., M.D. 
Colonel, Medical Corps, United States Army. Approved by the Surgeon-General of the Army 


Small 12mo, 696 pages. Illustrated. Flexible binding, $3.50, net 


HIS new edition has been thoroughly revised and entirely rewritten, and there remains in it but little of 

« the text of the first two editions. The sections on Protozodlogical Methods, Helminthological Methods, En- 

.tomological Methods, and Veterinary Laboratory Methods are entirely new, and in all of the other sections of the 
work much new material has been added. 


New Work Just Ready 


Bacteriology and Sanitary Science 


By LOUIS GERSHENFELD, Pu.M., B.Sc., P.D. 
Professor of Bacteriology and Hygiene in the Philadelphia College of Pharmacy and Science 
Octavo, 482 pages with 80 illustrations and 2 plates, Cloth, $4.00, net 


€ HE scope and arrangement of the subjects treated in this book are the result of many years of experience in 

the teaching of these subjects, and contact with students when as graduates, they, in the practice of their 
respective professions, make inquiries concerning the topics treated in this volume. The fundamental principles, 
techniques and methods of laboratory work considered are closely intertwined. Hygiene, sanitary law and sani- 
tation are practically governed by the teachings and findings in bacteriology and parasitology. 


Square EK A & F E B I (; E R Philadelphia 


Please send me books checked X: [] Biography of Biggs, $5.00. [] Laboratory Manual, U. 8. Army, $3.50. 
Gershenfeld, $4.00. 


Name 


Address 
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greater extent than ever before. 


knowledge is readily available. 


60 Fifth Avenue 


HOOKWORM DISEASE 


By Asa C. Cuanpuer, B.A., Px.D., 


Professor of Biology, Rice Institute, Houston, Texas; Recently Officer in Charge, Hook- 
worm Research Laboratory, School of Tropical Medicine and Hygiene, Calcutta, India. 


Cloth, 8vo, 494 pp., $5.00 


Hookworm infestations are engaging the attention of the medical profession 
and of governments in every tropical and sub-tropical country in the world to a 
It is on account of an appreciation of the im- 
portance of the subject, of the great recrudescence of interest in it and the lack 
of any adequate comprehensive modern account of it that the writer has at- 
tempted to bring together the work of recent years and -to coordinate it with 
older work in order to make it available in combined form for medical men and 
sanitarians in the many parts of the world where no such comprehensive 


THE MACMILLAN COMPANY 


New York 


The Wistar Institute Bibliographical Service 


is of invaluable assistance to 


Librarians—Investigators—Teachers 


It brings to them, in AUTHORS’ ABSTRACT form, a brief 
- review of all original papers on Biological Subjects which 
appear in the following journals: 


Journal of Morphology and Physiology 
The Journal of Comparative Neurology 
The American Journal of Anatomy 

The Anatomical Record 

The Journal of Experimental Zoology 
American Journal of Physical Anthropology 
The American Anatomical Memoirs 

Folia Anatomica Japonica (Tokio, Japan) 
Stain Technology (Geneva, N. Y.) 
Physiological Zoology (Chicago, IIl.) 


Advance Abstract Sheets 
issued semi-monthly, bearing Authors’ Abstracts without 


bibliographic references, offer a practical means of making 
research immediately available in abstract form and of pur- 
chasing articles of special interest in reprint form without 


‘the necessity of subscribing to all the journals. Subscrip- 
tion, $3.00 per year. 
Bibliographic Service Cards 


with complete bibliographic references, printed on Standard 
Library-catalogue cards, are of value and assistance to Li- 
brarians and Investigators. Subscription, $5.00 per year. 


Abstracts in Book Form 


referred to above, are brought together periodically, with 
Authors’ and Analytical Subject Indices. Price $5.00 per 


volume. 
Subscriptions to the Bibliographic Service 
and orders for reprints should be sent to 


The Wistar Institute of Anatomy and Biology 
Thirty-sixth St. and Woodland Ave. 


Philadelphia, Pa. 


To Remind You 


that beginning January 1, 1930, 
the price of 


THE MONIST 


will be $4.00 a year. 


Subscriptions received previous to 
December 15, 1929, will be accepted 
at the current price of $3.00. 


THE OPEN COURT 
PUBLISHING COMPANY 


339 East Chicago Avenue 
Chicago, Illinois 
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Ready for distribution, November 25, 1929 A Christmas Gikt 
A History of Women’s for your Chemist Friend 
Education in the <6 cn 
United States istry and Chemical Technology 


By THOMAS WOODY 


Professor of the History of Education, 
University of Pennsylvania 


| 1900-1928 


Compiled by West and BEROLZHEIMER 


| An invaluable reference 
Two Volumes 
1338 pages work of permanent value. 
Price $10.00 
(469 pages, containing more than 14000 
modern histories, entries classified under about 
political, philosophical and _ educa- 2750 headings.) 


tional histories, we still lack one that 


duly takes into view the education of 
Cloth bound, gold lettering. 


women. ’? 
Price $5.00, postpaid. 
THE SCIENCE PRESS NATIONAL RESEARCH COUNCIL 
y. Pe. Washington, D. C. 


ot 


Organic Chemicals as Insecticides 


Over 2,500 Eastman Organic Chemicals are now available for 
research purposes. Many of these chemicals have valuable in- 
secticidal or germicidal properties. Some of them, such as car- 
bon tetrachloride, chloropicrin, ethylene chloride, etc., have 
been widely studied, but there are many others which should 
also prove effective. Any investigator in the field of insecticides 
and fumigants will find the Eastman List No. 20 a valuable aid. 


Write today for a complimentary copy 


Eastman Kodak Company, Chemical Sales Department, 
365 State Street, Rochester, N. Y. 


Gentlemen: 
Please send a complimentary copy of Eastman List No. 20 of Organic Chemicals. 
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BECBRO 
Becbro Laboratory Rheostats made of both 
iron enameled and solid wall porcelain 
Solid Wall Porcelain : tubes. 
Tube Type 
The above illustration shows one of the numerous types of ‘‘BECBRO’’ tubular, slide contact, 
rheostats manufactured and carried in stock by us. 
The various types are made in several lengths of 8”, 16”, and 20’’, respectively, with resistance 
values of from 0.25 ohm and 25 amperes, to 30,000 ohms and current capacity of 0.1 ampere. 
‘*BECBRO’”’ Rheostats are high in quality and low in price, and due to the fact that they are giv- 
ing excellent service, will be found in many of the Colleges, Universities, Research Laboratories and 
Commercial stations throughout the country and world. 
‘“BECBRO’’ Stone Rheostats are made in the following types: Single, Double, Universal, and 
# Crossed Sections. These rheostats, with the porcelain tubular types, find their many uses in high 
es frequency and radio work. 
“ Our Catalogue S-20 Sent You Upon Request 
BECK BROTHERS, Makers 
= 421 SEDGLEY AVENUE PHILADELPHIA, PA. 
: Twenty -four PHOTO-ELECTRIC CELLS 
ue with Controls developed 
oi Without Fatigue—Highly Sensitive 
Absolutely Reproducible—Instantaneous in Response 
= Regulators, Valves, Gauges, 
ok The BURT-CELL is made by a new method and 
Connectors, é& should not be confused with any other photo-electric 
cell. By a special process of electrolysis, the photo- 
Adaptors, ™a re) electric metal is introduced into a highly evacuated 
‘ Tubin g North bulb directly through the glass wall of the bulb, giv- 
= Bergen, Nw. ing photo-electric material of absolute purity. The 
: superiority of the BURT-CELL is due to these fea- 
tures, making possible results never before obtainable. 


e SCIENTIFIC MOLLUSCA | Described in Bulletin No. 271 


QUARTZ CELLS—We are pleased to announce that 


M : Land, Fresh Water or Marine Shells from every part of 
the world. Collections of any size up to 25,000 species. we are manufacturing reproducible quartz photo- 
Over half million specimens in stock. Only the very finest celle 266 mens : a ok iolet 
: material handled. Keep my catalogue in your files. It is or measurement Of ultra-violet. 
s ons We also manufacture the STABILIZED OSCILLO- 
ze WALTER F. WEBB SCOPE—the only VISUAL OSCILLOGRAPH having 
Rochester, N. Y. a linear time axis and no inertia—giving an accurate 


202 Westminster Road 
picture of high frequency wave forms. This is a most 


T be atuaate powerful tool for the study of periodic phenomena, 
he Science Press Printing Company 

PRINTERS OF 

a SCIENTIFIC AND EDUCATIONAL DR. ROBERT C. BURT 

= JOURNALS, MONOGRAPHS AND BOOKS Manufacturing and Consulting Physicist 

S Correspondence Solicited 327 S. Michigan Ave., Pasadena, Calif. 

Lime and Green Sts., Lancaster, Penna, 
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Des Moines Meetings 
of the 


American Association for the 
Advancement of Science 


The General Biological Supply House invites you to inspect the exhibit of Turtox Products 
for Biology on display at the Des Moines Meetings of the American Association for the 
Advancement of Science. We have made arrangements to exhibit a very complete collection 
of biological specimens and apparatus, as well as the many new items developed by Turtox 


during the past year. 
Time. December 27, 1929, to January 2, 1930, inclusive. 


Place. Shrine Temple, 10th and Pleasant Streets, Des Moines, Iowa. The Turtox exhibit will 
be located in Booths 28 and 29, directly opposite the central registration tables, where you 
can visit it most conveniently, | 

Of Special Interest. In addition to a representative exhibit of Turtox Products there will 


be on display the many new items developed in the laboratories of the General Biological 
Supply House during the past year. The following new biological materials are mentioned 


as being of special interest: 


1. Ten-millimeter Pig Embryo Model in serial 9. New collecting nets. 


sections. 
10. Lantern slides of wood anatomy. 

2. Three Genetics Preparations showing in- 

herited characters in mice. 11. Insect life histories mounted on specially 

drawn, descriptive backgrounds, completely 

8. Slides and preserved specimens of the labeled. 

newly-discovered Salmon-poisoning Fluke, 

Nanaphyes salmincola. 12. Perch Dissection Model. 


4. Insects specially preserved in the new Tur- 13. Jewell Model and Skeleton Quiz Sheets, for 
tox Insect Fixative for internal dissection. a review of dissection. 


Turtox Service Leaflets, which are free to 


5. Living specimens of insectivorous plants. 14, 
Biology teachers. 


6. Herbarium specimens of marine algae, 


ferns and flowering plants. 15. Over one hundred new microscope slides for 
Botany, Zoology, Embryology, Parasitology 
7%. Microscope slides of the early development and Histology. 
of the rabbit egg. 
16. Cutting Apparatus for use in making re- 
8. Set of ten models to illustrate cell types. construction models. 


A suggestion: 


In order to conserve time while at the A. A. A. S. Meetings tear out this page and take 
it to Des Moines with you, checking the new preparations you wish to examine. Or, if you 
do not expect to go to Des Moines, write to us about the items which interest you and we 


will send you complete information. 


The Sign of the Turtox Pledges Absolute Satisfaction 


GENERAL BIOLOGICAL SUPPLY HOUSE 


[Incorporated ] 
761-763 East Sixty-ninth Place 
Chicago, U. S. A. Illinois 
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Dried Brewers’ 
Yeast 


of 


HIGHEST QUALITY 


for 


RESEARCH and 
PHARMACEUTICAL Purposes. 


WALLERSTEIN LABORATORIES 


171 Madison Avenue 
New York City 


TRIARCH 
BOTANICAL PRODUCTS 


Live and Preserved Plants 
Prepared Slides for General Botany 
Special Preparations for Plant Pathology 
Microscopes and Microprojectors 


“Prepared by a Botanist 
for Botanists” 


Write for our ilustrated catalog 


GEO. H. CONANT 
RIPON, WISCONSIN 


Absolutely Iron-free 
Very low in Hydrofluo- 
silicic Acid 

Very low Non-Volatile 


(iE 


STERLING'S 
Hydrofluoric Acid, C.P. 


i order to demonstrate 
the results that can he 


obtained with Sterling’s Iron-free Hydrofluoric 
Acid to chemists not already familiar with it, 
we will gladly send a free trial sample to any 
chemist who will tear out this offer and attach 
it to his letterhead. 


STERLING PRODUCTS COMPANY 
Dept. 8 Easton, Pa. 


C.S. @  S. No. 575 
Hardened Filter Paper 


Retains the finest precipitates which can 
be scraped off without removing any of 
the surface of the filter. 


Recommended for the filtration of cor- § 
rosive liquids, acid solutions, salvarsan— 
filtering operations in the determination 
of silica, iron, aluminum, magnesium— 
analyses of anthracene—hydrobiological 
and planktological purposes, ete. 


Try it. Write for samples. 


CARL SCHLEICHER *SCHULLCO. 


17 Madison Ave. New York City 
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Black Acid-Resisting 
Tops--for School 
Laboratory Desks 


For most School Laboratory Desks the best top made is 
Kewaunee’s famous birch top with its black acid- 
resisting finish. 

Throughout a generation Kewaunee Tops have become 
famous for service. These tops are manufactured of 
carefully selected birch, air dried for two years, then kiln 
dried and properly tempered. When finished with the 
successful Kewaunee Carbonized Black Acid-Resisting 
Surface, the Kewaunee Desk affords a top that is supreme 
in ‘‘life’’ and ‘‘service’’ for every Laboratory purpose. 


Laboratory Furniture 


is used in thousands of Universities, Colleges, Normal 
Schools and High Schools all over the United States. Its 
reputation for enduring quality, greater convenience and 
utility is well known in every state. 


Science Desk No. D-540 
This great line contains over 500 standard pieces, among 
which you can find the time-saving, space-saving Labora- 
tory Furniture you will want in your school. 


FREE --Kewaunee Book 


The most complete book of this 
industry, we believe, illustrating 
our entire line. It will be sent with- 
out charge, prepaid, to any in- 
structor or official interested in 
planning for or the purchase of 
Laboratory Furniture, who replies, 
giving his position and using the 
stationery of the institution. Ad- 
dress all inquiries to the factory at 
Kewaunee. 


LABORATORY FURNITU EXPERTS 


CO. Campbell, Pres. & Gen. Mgr. 
115 Lincoln St., Kewaunee, Wis. 
Chicago Office: New York Office: 


14 E. Jackson Blvd. 70 Fifth Avenue 
Offices in Principal Cities 


Select 
the right grade 


HATMAN Filter Papers are made in 
numerous grades for various types 
of analyses. 

Some grades are very retentive, others are 
soft and open; some are thick and bulky, 
others, thin; some have very low ash weight, 
others do not. 

Laboratories making a large number of 
analyses conduct exhaustive tests to deter- 
mine the grades of WHATMAN Filter 
Papers they should use and the analytical 
methods of many large corporations specify 
the grade of WHATMAN to use as part of 
the method. 

Your analytical work may be limited, but 
a few minutes spent in testing various 
grades of WHATMAN may save you many 
hours. Samples for test will be cheerfully 
furnished and it will help if you will men- 
tion your more important determinations. 


H. Reeve Angel & Co., Inc. 
7-11 Spruce St. New York, N. Y. 
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LAMP and SCALE OUTFIT 


This combination comprises an aluminum 
lantern provided with a condensing lens and 
a diaphragm, mounted upon a vertical rod 
carrying the scale support and clamped onto 
a sturdy tripod. 


The semi-transparent scale is 50 em. long 
with 500 divisions, figured either 0-50 or 25- 
0-25. A lower edge of brass prevents distor- 
tion. 


Adjustments are universal, without moving 
the tripod base which can be screwed to the 
table if desired. When used upon the wall, 
the tripod is replaced by a swivel bracket. 


Fully described in list No. 167 


CAMBRIDGE 


Pioneer Manufacturers of Precision Instruments 


3512 Grand Central Terminal 
New York 


22x9x8 
inches 


Victor Interval Timer 


with Automatic Alarm 


Measuring time in periods ranging from 
15 seconds to 2 hours 


Every Laboratory 
Needs It 


Price $ 500 


VICTOR X-RAY CORPORATION 
2012 Jackson Blvd., Chicago, Illinois 
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BIOLOGICAL and NATURAL SCIENTIFIC PERIODICALS 
x oF MA Chemical, Medical and allied subjects. l 


Zoological Groups send us a list of your wants and items of which you 
Embryological Slides may wish to dispose. 
Botanical Life Histories B. LOGIN & SON, INC. 

Drosophila Cultures 29 East 21st Street New York, N. Y. 


Lamprey larvae (Ammocoetes) 
Prices on demand 


OK 


Geo. M. Gray, Curator 
Supply Department ends are useful in the laboratory 
22 Albany St., 


Ask 
MARINE BIOLOGICAL LABORATORY || St» 
Woods Hole, Mass., U. 8. A. 
> Hy-Speed MIXERS < 


Clamp to any tank, operate from 
light circuit, mix all kinds of li- 


Field Equipment for 
Engineers, Explorers, Hunters, Travelers 


Scientific Instruments Optical Instruments a d f 
Packing Equipment; Skis Astronomic Telescopes uids. Also used for even temper 
Firearms; Clothing; Range Finders All Sizes ature baths. Thousands in use, 
Fiala Pat. Sleeping Bags Binoculars from Write for circular 
Rifle Telescopes and Schuler Mounts 1-10 HP. ALSOP ENGINEERING CO. 
Write for Catalog “A” $37.50 up 47 W. 63rd St. New York 


FIALA MINIATURE — The new 


8x24 Prism Binoculars; weighs SPLIT SECOND TIMERS 
only 10 oz. Strong metal frame; No. 1. “PASTOR.” Time piece & Stop-watch, fifth 
center focusing. Just the second. Robust. Guaranteed. Price $9.95 net. 
glass for Hunters, sports and 3 No. 3. Fifth second, 30 minute registered. Jeweled 
nature lovers. Price ........ lever movement and chromium case, 
Price $12.85 net. 

Visit our new store—Enlarged stock Write for Circular 

and facilities The Sterling Stop Watch Co., Inc. 


Warren Street 15 East 26th Street, New York City. 


ANTHONY FIALA ‘City 


{ 


/PHONELESCOPE 
eee Thermoregulator Teaches Through the Eye 


SOUND, ELECTRICITY 
The Aminco Mercury Relay CAPITAL APPARATUS WORKS 
FOR THE ACCURATE CONTROL OF OON- Box 835 Washington, D. 0. 


STANT TEMPERATURE APPARATUS Reon 


WE specialize in the quantitative de- 
termination of Carbon, Hydrogen, Ni- 


Write for Bulletins trogen, Sulfur, Phosphorus, Halogen, 
= etc., in samples as small as three milli- 


No. 905 and 910 

grams. 
Our service is rapid, reliable, and 
reasonable. Write to 


RESEARCH SERVICE LABORATORIES 
87 East 28th St. New York City 


Ask for 

No. Subject 

10 Capacitance, Inductance and 
Magnetic Measurements 

20 Galvanometers 

30 Keys and Switches 

40 Resistances, etc. 

48 Electrolytic Conductivity 
Measurements 

75 H-lon Equipment 

726 White Potentiometer 


M icroscopic 755 Type K Potentiometer 
O V Fe G + A 765 Students’ Potentiometer 
We Publish 47 Catalogs and Bulletins 
Do Not Fog — 7 
At your dealer—or write to 
CLAY-ADAMS CO., Inc. —— LEEDS & NORTHRUP. 
117-119 East 24th Street NEW YORK 
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AMERICAN INSTRUMENT CO., INC. | . 
1220 D Street, N. W., Washington, D. CO. 
ELECTRICAL 
GOLD SEAL MEASURING: 
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Bausch Lomb Optical Co. 


632 St. Paul St. 


Spectrophotometry 


Measures the Actual Stimulus 


Color is analyzed by measurement of the 
actual radiant energy producing the sensation 


N the spectrophotometric method the factor of color 

differences is removed and the measurements are re- 
duced to a single comparison of the intensity or the re- 
flectance of any substance which constitutes the fundamental 
specification of the color of that substance. 


Direct applications for spectrophotometric methods will 
be found in the analysis of structure and purity of chemical 
compounds, the suitability of protective glasses, the trans- 
mission of photographic or photometric filters, etc. Recent 
developments show that the physical condition of the human 
body and the causes of disease may often be studied by 
means of a spectrophotometric analysis of the body fluid. 
The spectrophotometer finds another field in psycho-physical 
optics in visibility and hue sensibility determination. 


The technologist will be interested in the newly designed 
Bausch & Lomb spectrophotometrie outfit consisting of our 
Spectrometer, Photometer and Universal stand. This Uni- 
versal stand has been designed so as to be available for all 
types of spectrophotometric work. This is an exceptionally 
precise instrument for exceptionally accurate work. 


Write for booklet which will tell you of the 
Universal nature of. this outfit by describing its 
four possible arrangements for different and 
specific uses. 


Rochester, N. Y. 
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pleasure 


Memoscope for 
projecting 
Memo pictures. 
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Combine business 


Actual picture size 


The Memo makes 


pictures for work and pleasure 


The most practical camera 
for any busy man is one 
that he can apply to both 
his business and his pleasure. 

Perhaps you prepare data 
for screen illustration of 
your lectures and _ talks. 
Maybe you need a great 
number of inexpensive little 
photographs for illustrating 
your. experi- 
ment notebook. 
Or, perhaps, 
you prefer to 
See your pic- 
tures en- 
larged size. But 
if you want to 
get all three 
from the one 
camera — the 
Memo will get 
them for you. 


The Memo camera is & 
smart, modern, pocket out- 
fit weighing 12 ounces, and 
taking 50 clear, sharp pic- 
tures with one 50-cent film. 
It takes pictures as fast as 
you can see them, the small 
cost permitting as many to 
be taken as the operator 
wishes. Just the camera to 
supplement 
your more ex- 
pensive equip- 
ment, enabling 
you to produce 
on the screen 
anything and 
everything you 
can photograph. 
Fixed -focus 
model, $20. Fo- 
eusing models, 
$25 to $40. 


The Ansco Memo Camera 


Write for free 56-page Memo Handbook 


AGFA ANSCO CORPORATION 


BINGHAMTON, N. Y. 
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FOUR STANDARD ACHROMATIC OBJECTIVES 


This set of four objectives is in greater demand than 
any other combination of four achromatic objectives. 


Price f.o.b. New York 


Achromat 3 $ 5.00 
Achromat 8 nua. 0.20 8.00 
Achromat 40 n.a. 0.65 16.00 
Achromat 90 nua. 1.25 oil im. 34.00 


Zeiss objectives are designated by their factorial magnification, 
this value being engraved in large figures on the objective mount. In 
addition the n.a. is shown if its value is 0.17 or more. The factorial 
magnification of all objectives is stated for the plane in the micro- 
scope tube at which the ocular picks up the image. Zeiss objectives 
and oculars are standardized so that the location of this plane does 
not vary irrespective of the ocular employed. As a result the focus 
remains essentially constant as oculars are changed, and the total 
magnification is the product of the factorial magnifications of the 


objective and ocular employed. 


The component lenses of Zeiss objectives are carried by cylindri- 
eal brass mounts which fit accurately in the outer sleeve. This con- 
struction permits utmost precision in centering and also is a protec- 
tion against ill-advised attempts to dismantle the objective. Thanks 
to their high order of corrections Zeiss objectives may be used satis- 
factorily with high ocular magnifications, a 15x ocular under favor- 
able circumstances being permissible for routine examinations. 

A copy of Micro catalogue 367 containing detailed data for 


objectives and oculars will be supplied upon request. 


CARL ZEISS, INC. 


485 Fifth Ave., New York 
Pacific Coast Branch, 728 South Hill Street, Los Angeles, Calif. 


CARLZEISS 
JENA 
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